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(57) Abstract 

A carbonaceous material which is a graphite powder having a specific surface area of 3 m 2 /g or smaller, an aspect ratio of 6 or lower, 
and a tap density of 0.8 g/cm 3 or higher, or having a tap density of 0.8 g/cm 3 or higher and an oxidation initiation temperature of 600 °C or 
higher, or having a bulk density of 0.8 g/cm 3 or higher, a specific surface area of 3 m 2 /g or smaller, and an electrical resistivity in a specific 
powdery state of 0.06 Ocm or lower; and a cell containing it as a negative electrode material. The cell has a large discharge capacity, 
excellent suitability for charge/discharge cycles, and a high charge/discharge efficiency. 
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9. «rlW¥6-2 9 5 7 2 5TUSf O^ilSSllT^S. HI&fl:4fflgLfc1£* 

(1) itgW3m 2 /gOT, rx^ hjt*«6KT, tr^^se^o 

8g/c m 3 ^±©I«^ f./^ U f^Aliffl^im 

(2) H«B*fr5fc<0&ffclH&ffiffi*<6 0 0 < Cj^±Tfe^>_LfE (1) KiEifcO U 3^ 
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(3) mmmmzDrnv, mm^m^m^i. 5 g/ cm* tLtzt^oim&j] 
(2) izmmw^tyAmmmmmmmo 

(4) ^7lf>^I»0. 8 g/cm 3 ^ M^IS^6 0 0t^±© 

mmmmfr e> & & u ^ o a «m 

(5) JtS®^3mVgJ^TT&£_hlB (4) (CfBlifcCD U ^ Aiftfflillt 

(6) htt& 6 J£TFT&3±@H (4) (5) \zmM(D *) V AM 

(7) ttM^3mVg^T, ? v¥>t?nmm&0 . 8g/cmm©I 
»T^oT, ^m^JP/EU *ft*tf)i*^Jg£ 1 . 5g/cm :, i:lfcit0 
SnE^[p]^*tbTit^^|P]^^*«^l:tJgtrL^O. 0 6 Q c mJ£TFT&£ U 

(8) m$tB3z<D¥-i%nn& 8 ~ 3 o Mm-e$>^±is (i) ~ (7) CD ^tn* 
&tzu±M (i) ~ (8) <D\,^nmzmm<D*)^oi±nMmmmttm« 

(10) M$kift*<E>C o{W6. 7 4 5 AJ£TFT-&&_t!H (1) ~ (9) <D^-f 

(11) M^*{CS3^Sr^tf±lB (1) ~ (10) (D^-fnfrlZtZWKDV?- 

(12) _tta (i) ~ (i i) (Di^nfr izmm<Dmmffi3z&3imm£is, #u 
d3) ±ie (i) ~ (i i) (D^TnwzmmcDmtmffim&Mm^mmiiL 

(14) ±fB (1) ~ (11) co^-fn^tcISttcoa^^^^^^^^iL 
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0. 8g/cm 3 U±, IflKIJO. 9 g/ c m 3 W±T&<g> e 
t & 3 ^ y bf > ^iij 2g£ <z> «fc o \z U TSOJtf £ o 
£t\ — /£*<£>^&tfft5|c (6. Og) ^ffitt, 1 5mm<J)©mt;i/t; 
Atl, # y ¥>?mmiz-£y h~TZ> 0 i&TiSS££4 5mm, ^t:°>^iM£2 
sec/@tU 4 0 0lE]gS^T$-fr7tfi, ^^W^J^T-a* f LTii 
i: W <7) M « ^ it ^ £ IjE tB "T £ o 

0-3 0 /img^C»Lfc(DTIJ, jSW<#^, 37 »/ fc? 
>^«&flf*0. 8 g/cm 3 ^_h^-r^>^<i:«^^«9SilTfe^)c ^^CDHift 

±SL^jt^issi, 7x^^ hit. *v \f>?mmm&h-z}*mw(Dm$tim3i 
co^ 2 «, Huts l 7t4^<z>mra#}M ii*y\z> ?mmm t & wr * 

BP^ifififOTG/DTA»l3£SfB dlllt/SilM) £ffl^T, Ai r 
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»<tMi6fflSfrs. Sl3t^#ttK^5mgT, ^OSiEattl OOml/mi 
n. , MlSlilOt/min. StfiH 'J f ^ Afjl!ll:f ffl $ 

i^7X^h J£# 6 JUTjW * b < % * Jt^M8N;J: 3 m V g WTjW 

ni&^oiifsBStt, u?a©^a4iSj&sfcje), mi^mmuo. 8g/cm 

^iS^cT*. ^3©f6Wfcfett§m^Jtiafittt, 0. 0 6QcmJKTT&S. d 

tt. 4«#y#T> ^rnfcjarii&^fcfts. 5ttK*4oni&t»*7?&s. 6 test** 
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6\z&Viffi^-m<Dni£ (V) SSHTr*. :©tt©tEW4^Ein^ HI' 

^ynmmzi. 5 cm 3 tvrzt^cDm^m^^o un^mmmK (ss^mi) 

£R (Q) ft&tR = V/ I tfeZ. Z\tlfrt> p = R • S/LK^DmtUtJg; 

r&Jl;:*fU jM^fttf)|$r®*ft (cm 2 ) , L«3?§^6 HUcDSBSt (cm) T££o ) 
^^«-r«M^«iS^^fR]<7)WlD«^^ 1 c m, M (ifiS£) rt^j0. 5~ 
lcm, il«^fS](DS$ 4 cm, ^P H 1(Dggg| (L) IJlcm^5 0 

(B) mnmmmmzm^T, m.^m^^^^z.h^n^^^. 
mmo*ttm±<Dm&mi&'pt t ii <~rz>z\t. m^M^^m^^u < -r & ^ £ 

3mVgOT. 0. 8g/cmm, ff^KttO. 9g/cm :, t(J:T^5 0 
(7)^M*L<, ^ftm/B^m^-a^o^^figCD^^PS (Co) ^6. 7 

^[wic^^t^cDM^^-r^^^.B^^jqLfc^^, mmvt^m^izit^x 
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i:ifil<eiO~2 5/imT$,§„ do^j^gte, U-if— m^mgLffi, A 

frtt. ^y^SOmg^ib, 5 0 m 1 cd^tMc^pT <§><> Sf~2%Tr 
i ton (M^'tt^J) tK^O. 2 m 1 £^AT 3 

Z\<DZf? I M^<h^nfCiit<t l ^7S:fl:JE±#^i i fo7^ofc*it^ffi^CDL i <D 

I:i5h77t:> ^cd^ £ ofn & s o h 7 v e > ^JRttfit^o 
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te2 0 0 Or^TF* 0£L<«1 2 0 Or^TTSPMSbfc^tf^n-^X^ 

^X£tfr#LTf#fc¥i§&&#J 1 0 AtmCOH-^X^*CDl;bS®l»«^ 1 4mV 
gtS^^ ^n?:2 8 0 0t:W±tIUf[:t§t 1 JtSI»tt2~3m ! /gt 

f=i:<tt5mVg^±, S&l:J:t)T(il0m 2 /gWi;&5. ^ftlCJtifcl, 

;u> ^ (tsiu;k mms.)v* mm.$)V) . rnw^n <tr-x 

7h7^r^- M^giu;^ 7ia5-5ji/) Steffi t$ 5. 

u->^;k #5;k x-a— ^^o>^;k ^xyh^;p 

^SStt 10-25 /imt&S. 
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itBm H3BO3, B2O3, b 4 c , bni^iiil, <k<m&VTmmt-? 

mz£.-oT?y\Z>?mwm.&l%ibO. 8g/cmm, iftKttO. 9g/ 
cm 3 JL^±i:-f£o 

*^£w<7)«?fi{**5ViT, jEmmmt, &mmtvi* &mm<kva. mm&Mft? 
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<tn^)ih. m<t^>fi>. m<tn-rwi±, mit-vtrji, mit^vy^ym 

rnm.it¥, ^2 21. 5 7 41, 1 9 5 4^j (ClB«$ tlTV^ J: o &, — & 
M^S»MPiSl:J:oTi[jgSn^o Site* un^StffiiSiftStLT'Jf 

«?i!lO§S[MHC, MZ.!i£* L i»CoO^L ixMnO 

te\ *m^W^L i 1 •Xy^WXTtttik^. ^ffl#Bfff§4 3 5 7 2 1 5^1: 

#U 77 >R£P^£) #Uhfo— ;i/ (#Ut°PUl/» & 

^'Jill/y 7ac>RtX-?-<Z)|f##:, tJ? U 7 x— 1/ > fcf— U >. jpUfx-U 
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x^ 1 U K :/Q If U K K S>x 

^;i/7J-^-K ^tfxl/> > (^37) 7^<JP^M-^-MSO*- 

^©Sfl-h'JJUl, y^?;i/^A75h\ iS*^)UX)l<**~> H\ N- 

t/1l/-^-tLTH #UX^U>$££?LSIllfl (PE) , ^U^Dfl/>l 
^?LStJHt (PP) , P P/PE/P P^?LKflH, &££x^U>;f++M' Fl^t 

0>, L i PF», L i P F 6, L i C 1 0 4 , L i I, L i B F 4, LiSCN, L 
iAsF fi . LiN (CFaSO*) 2 ^£&frf5 £ £j&*T€?3>. 

H»f&5M£**LT#U t*-UT>7M7^ Ff»5tc£3fi»%afcljnU ZtllZ 
'>i©N-^f^t'DUH> (NMP) £ffl^T*g|!&U i^>yya±i:Ef^ 
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JB * m V ifcH1l-fe;W £f£$i b ft o 

«^W^m««^^0~l. 5 V©l6fflT?«f|jiJU MttfetilSO. 2 



[3i«J 1 ] 

3-^XA^JK7-ff- (*y*75^7D> (ft) Si) T 2 ~ 3 mmJETF 
Kffl^Lfc. I©ft^fiS5?iyh5;i/ (IDS2UR, 
-v^y^ (1*) Si) Tr^^L^o ^CDi#^LT3 5 Mm^_hcom^(7)9 
6% OTIWIi;) £|&icL£o ^fd^ 7 — ^^7/77 / f7 — (TC 

1 5N0iX>yZ7U>^ (ft) SJ) Tfi8fE#«U 5/imKT©W^i 

— 8R1 5 k g£|*J^4 0 cm, gft4 0 U y MU©ag#€rH£&;Py tfl'StAU 
I^t-^-^ffil / ^IW{:AtlT2 8 0 O o C^MTM0B{tLfco 
£fc#f£:|ft*£ffXOfcbU 14kg«^c. ^©»ASTMlft2 7 0 
*^->^ (5 3/zm) &m^Tmm<t<D!&mmisTto?fr\Z±Krz5 3 um&>± 

ofec L^L^^m (B) £&oT^&<^£:W\ M§itt2 8 ImAh/gg 

mmm 2 ] 

zi-^XA^A^^-T+F- (*V7J r 7i=£P> (ft) Si) T2~3mmOT 
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-T^y* («c) SI) TfR^Lfc. lOi^Iibt. 5O/imHl0|»© 
9 5%SitL ^-#/77y77-f7- (TC15N, BfX>y-7U> 
^ Otfc) W 5 mKTOffifif Z(Dt^(D^f-(D 

WWhJttt3. 9T&o&. C©tttt»^a©-8P1 5 k g£, I*3g4 0 
cm, §i4 0 U y h;i/<Z>3g#€?||ft;P'y2j?tc^AL, T^V>^(CAnT2 9 

0 owm.m-vmmitLito ^MM«^oiHu, x/\°;i/^>u^— if 

01 (5 3 Mm) ?:ffl^T5 3MmK±©&^|iLL #E>nfcHi&t&*G># 

[mnm 3 ] 

©^tSC^lfe. ICtftfta^iyh^ (IDS2UR, B^-o. 

5%»SLL ^-#^7y77-f7- (TC15N. 0§x>yZ7U>^ 

7X^hl£«4. OTftofc. 4. 4 k g K^ttftfijS 

(B4C) 0. Skg^jpi, A>y X ;^^-l:t8 0 0 rpmT5» t ^ 
Lfz a uM^4 0cm, 0 U 7 hJl/©I#tIi)Jl/7*}:itAl, H 

^t-^-^ffl^fcIWCAnT2 9 0 OtOfigTllBfkL^ Z.ft&M 
Jfcf£ v t&5fc£^t>tHU 14kg0»^it ^Ot*^ASTMM2 7 0 
(53^m) SfflliT5 S/imUioa^SUfc. #SnfcMa&*& 
*£>#'I4£^ 1 K^To 

fcftn, «S§i3 3 5mAh/g, SJ«8^9 1. % t«M=binfc, 
tW^l^n/c. jeic8K«£#ia* 0 . 0 0 3 0 Qcmt/h$<, Xj»ftB8J6i& 
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immm 4 ] 

-l-^XA^/\°;i/^^-rif- (*y*75i7D> (W) W T 2 ~ 3 mm^T 

MWLfco ^©ttIliLT5 0/im^±<Dfi|»©9 5%^Lfco 
#©^CD^TX^^7 hib«3. 9T&ofco dOlifc^atr, 4wt%<7)B 
4C£Jg-&U ^CO— fffil 5 k g£l*I@4 0 cm, £1*4 0 >J y H;KBSItft#IM& 

;py#i:^At, M»fc— *-&m>fclli&{fc^K:AftT, 2 8 0 0toilT 

$ASTMlfe2 7 0^7ya (5 3jum) $fflliT5 3 tfm^iOSfS^ 
[§H«J 5 3 

©*€?£fCffi«WL£. uOl^fii&^iyhSJI/ (IDS2UR, U*-=l 

-^^vv (m w T5 o um&rF\zmvi>\sfco t# ^n&a^o— 1 4 . 

4kgl:K«i (B-C) £0. 6kg^PAT, H»!l 3 <h|nI«{C^-& Ltz. 0 
Z.(DWn^u^:\H%A 0 cm, $=»4 0 U y hMMtI|}J|/7#IIItAL, 

Ri8i©ii»fk^^AnT2 9 o ccwaaTumftufe. Jiti*&^«a*sisj 

ffl^T5 wmWTffl»?:^Ufc. £<Z>t»*£A S TM&te 2 7 0 ^^->^ 
(53wra) ^rffl^T5 3 Aimi^±(D|i J F-^^L/io f#£nfcH^*<75^14 

IMLTl^CT, Mti3 4 5mAh/g, #]J$$l^8 9%, H^t&flcjft 
tfCO. 0 0 3 3Qcm> KitPl^fiM 6 3 3 *C T£> 0 , 'I4iig<h LTte, H 
«iJ3, 4 <h|W]^T£)ofco 
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immmei 

©*#SK3fi)KHfcLfc. u©at&ftfiSyiyh5JP (IDS2UR, B*-^ 

9 5%£|&ib7to ^-^7-/77^7- (TC15N, Hil>y-TU> 

*D7X^ hJ£W:4. 5Tfe^>feo £©ffiM!&#,&a>-- gpi 4. 4 k g fcMffc*^ 
^ (B 4 C) 0. 6 k gSrSPTt, A.>'> x ;i/*+-9— tCT8 0 0 r pmT?5^Kjg 
SLTzo ^n^g4 0cm, £M*4 0 U y b )V<Dm.tt%m®l)iy#lZ%iA U 
|S|«©||«Wb^tCAnT2 8 5 ■O'COil&TMy&ffcbfc. £n£ifc?&&, 
SiDtHU 1 4 k g<Z>fft*£&&. ^0«ASTMl^2 7O^-r>a (5 
3 Mm) ^W5 3/imKJ:(S&f^lL &e>n&IM&f&5|c<0fft'l4£3g 
lfC^T. HM0il3, 4 ilWHH^^^^t^n^o 

7 ] 

Z3-^XA£/^;i^5-f-tf- (*V*75^D> ($0 W T2~3mmJ£AT 
(D±^t£lzm.m&LfCo :©tWR^yi7F$JMIDS2UR, 0*n^ 
—T^y? (80 m Tl 5/im^Tl:»l/;. ^fcr-f^l/yi'^ (* 

i^TX^Z hitU6. 2Tfco&. Z.<Dmhft&<0— SP 1 4. 4 k g C B 4 C 
0. 6 k g &m?LTm&'&. 15kg«40cm, 4 0 V v h JMDmtf 
t»y*[lltAl, 7fV>tPCAnT2 8 0 otoss«itifc. z 

MM2 7 0^7'>3. (5 3 /im) ^ffl^T5 3 /xmlil±«^iiLt 0 f# 
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mmm 8 ] 

u-^A^/W^-f-tf— (*V#7^P> (80 Si) "C2-3mmUT 
0*fSI:tt»ftl/fc. ^Ot^ia^iyh^jP (1DS2UR, B#-a. 
—^yZ <M) m 5 0 MmjaTlCft*J:5K:t&i*'U&. ^ — 

^7->77-f7- (TC15N, Bix>y-7U>^ (1*) §D T^SlEfrift 
U 3. O/zmTOIif09 8%^SLfc o ^OttOlif 0^7X^^7 
hit«4. lT&ofc. SRI 4. 4 k glZifcit^Vm (BaC) 

0. 6kg£iJP*., A>yiJl/5^f-(IT8 0 0 r pmT5«^LL Z\ 
n£f*3S4 0 cm, ^£«4 0 U y h;i/©£tt#lli&;i^.y#fc£tA U MifHtSFtC 
AnT2 9 0 0tO^T»Ilifl:lfc„ :n*ftM, fft^BJOttiU XAVI/ 
^>Ua-f-^t«l 1 4 kg(Dte» :®»*5ASTMI^ 
2 7 0^7ya (5 3 Mm) S;ffl^T5 3 MmW±©tT^|iitfe. tf^nfc 



itttew i ] 

=1 — 9 Z.A&*r<D2z2Lm&<Dmftfc&iZ\tlT* 2 8 0 0 T^^Tmi&ffcL 

(IDS2UR, B^-a.-^^- >y 9 (W) W TrWffi 
WVfZ. ^Ot^I^LT3 5 }J.m£\±<Dm.W<D9 5 %£|&£L7c 0 ^tC^-ztf 
^7y77-f7- (TC 1 5N0«I/y-7U>^ (1*) &) TiMMfcU 
5 jLim£TFc7)l&^<7) 9 5 %^^b^ 0 bJ£«5. 

^O»*SASTMSft2 7 0 ^yya (5 3/im) £fflV>T5 3 
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[Jfctt09 2] 

«7$/7D> (1*) jg) T2^3mm&T©*#3Kffi*Wbfc. 

(IDS2UR, B^-^-v^y^ (ft) Jg) t^]2 0/iml:^ 
ffrJ^Lfc. ££><h#iiffiLT\ 5 0 nm£X±(Dm.B<D 9 5 %£P&icLfco 

(TCI 5N, 0il>y"7U>^ (ft) Sg) T^fefr 
it, 8/imRT©^©9 8%^^LL £<0£#a>& J p©¥^7X'<* h 
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Priority date {day/month/year) 
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International Patent Classification (IPC) or national classification and IPC 
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Applicant 



SHOWA DENKO K.K. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 



Lack of unity of invention 



I 




II 


□ 


III 


□ 


IV 


□ 


V 


IEI 


VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

10 April 2000(10.04.00) 


Date of completion of this report 

03 August 2000 (03.08.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/05614 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 



filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



_ ? filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



r filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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PCT/JP99/05614 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 2-27,29 31 33 YES 

CIaims 1,28,30,32 NO 

Inventive step (IS) Claims 2,4-6 YES 

Claims 1,3,7-33 NO 

Industrial applicability (IA) Claims | .33 YES 

Claims NO 



2. Citations and explanations 



The invention described in claims 1, 28, 30, and 32 appears to lack novelty on account of 
document 1 [JP, 9-306489, A (SONY CORPORATION), 28 November 1997 (28.11.97)] cited 
in the ISR. 



The invention described in claims 2 and 4-6 is not disclosed in any of the documents cited in 
the ISR and appears to be non-obvious to a person skilled in the art. 

The invention described in claims 3, 7-21, 29, 31, and 33 appears to lack an inventive step on 
account of document 1 and document 2 [JP, 10-188959, A (HITACHI KASEI K.K.), 21 July 
1998 (21.07.98)] cited in the ISR. 

Restricting resistivity to a low value in the carbonaceous material for a lithium cell described 
in document 1 and document 2 is merely something to be appropriately decided by a person 
skilled in the art in order to increase electrode conductance. 

The invention described in claims 22-27 appears to lack an inventive step on account of 
document 1, document, 2, document 3 [JP, 8-31422, A (NIPPON STEEL CORPORATION), 2 
February 1996 (02.02.96)], and document 4 [JP, 9-306495, A (SANYO ELECTRIC CO., LTD.), 
28 November 1997 (28.1 1.97)] cited in the ISR. 

Adding boron to a carbonaceous material for a lithium cell is a well-known technical means, 
as described in documents 3 and 4, so including boron in the carbonaceous material for a lithium 
cell described in documents 1 and 2 appears to be obvious to a person skilled in the art. 
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PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



To: 



Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 



Date of mailing (day/month/year) 
15 May 2000 (15.05.00) 


in its capacity as elected Office 




International application No. 
PCT/JP99/05614 


Applicant's or agent's file reference 
PC-8291 


International filing date (day/month/year) 

12 October 1999 (12.10,99) 


Priority date (day/month/year) 

09 October 1998 (09.10.98) 


Applicant 

NISHIMURA, Kunio etal 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

10 April 2000(10.04.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of WIPO 




34, chemin des Colombettes 


Christelle Croci 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 





Form PCT/IB/331 (July 1992) JP9905614 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION RELATING TO PRIORITY CLAIM 

(PCT Rules 26bis.1 and 26bis.2 and 
Administrative Instructions, Sections 402 and 409) 


To: 

SHIGA, Masatake 
OR Building 

23-3, Takadanobaba 3-chome 

Shinjuku-ku 

Tokyo 169-8925 

JAPON 


Date of mailing (day/month/year) 

31 January 2000 (31.01.00) 


Applicant's or agent's file reference 
PC-8291 


IMPORTANT NOTIFICATION 


International application No. 

PCT/JP99/05614 


International filing date (day/month/year) 

12 October 1999 (12.10.99) 


Applicant 

SHOWADENKO K.K. et al 



The applicant is hereby notified of the following in respect of the priority claim(s) made in the international application. 



1,j 1 Correction of priority claim. In accordance with the applicant's notice received on: , 
the following priority claim has been corrected to read as follows: 

[_] even though the indication of the number of the earlier application is missing. 

j | even though the following indication in the priority claim is not the same as the corresponding indication appearing 
in the priority document: 



2. [X] Addition of priority claim. In accordance with the applicant's notice received on: 27 December 1999(27.12.99), 

the following priority claim has been added: 

US 23 February 1999 (23.02.99) 60/121,436 

| | even though the indication of the number of the earlier application is missing. 

I | even though the following indication in the priority claim is not the same as the corresponding indication appearing 
in the priority document: 

3. | | As a result of the correction and/or addition of (a) priority claim(s) under items 1 and/or 2, the (earliest) priority date is: 

4. Q Priority claim considered not to have been made. 

I | The applicant failed to respond to the Invitation under Rule 26bis.2(a) (Form PCT/IB/316) within the prescribed time limit. 

I | The applicant's notice was received after the expiration of the prescribed time limit under Rule 26bis. 1 (a). 

I | The applicant's notice failed to correct the priority claim so as to comply with the requirements of Rule 4.10. 

The applicant may, before the technical preparations for international publication have been completed and subject to the 
payment of a fee, request the International Bureau to publish, together with the international application, information 
concerning the priority claim. See Rule 26bis.2(c) and the PCT Applicant's Guide, Volume I, Annex B2(IB). 

5- O In case where multiple priorities have been claimed, the above item(s) relate to the following priority claim(s): 



6. A copy of this notification has been sent to the receiving Office and 
fX] to the International Searching Authority (where the international search report has not yet been issued). 
[Xj the designated Offices (which have already been notified of the receipt of the record copy). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Shinji IGARASHI 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/318 (July 1998) 003077238 
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SHIGA, Masatake ^^jJVT'l patCMT 

OR Building 

23-3, Takadanobaba 3-chome 

Shinjuku-ku 

Tokyo 169-8925 

JAPON 


Date of mailing (day/month/year) 
S 31 January 2000 (31 .01 .00) 




Applicant's or agent's fife reference 

PC-8291 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/05614 


International filing date (day/month/year) 
12 October 1999(12.10.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

09 October 1998 (09.10.98) 


Applicant 

SHOWA DENKO K.K. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

09 Octo 1998 (09.10.98) 
23 Febr 1999 (23.02.99) 



Priority application No. 

10/287397 
60/121,436 



Country or regional Office 
or PCT receiving Office 

JP 
US 



Date of receipt 
of priority document 

26 Nove 1999 (26.11.99) 
14 Janu 2000 (14.01 .00) 



The International Bureau of WIPO 


Authorized officer \/f*^J^ 




34, chemin des Colombettes 


ghinji IGARASHI 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 




003077225 




# 



\ 



* & m 



PCT 



ms&. mmntiwmo. 41&) 

(PCT18*, PC T&IIJ43, 44] 



(DmmSd.^ PC-8 29 1 


3i£«¥i&s#Kov^ti:. H^is^^o5^i-ii^^;<PCT/i SA/220) 

&tTFfE 5 Z&m-t Z r. i: . 


PCT/ J P 9 9/0 5 6 1 4 


(H.J3.#l) 12- 10. 99 


<H.Jj.*f£) 09. 10. 98 





m&mm&m&ft&^tz^<Dmmffl&m^z&Mftm.mm4i& (pctis*) <Dm^^mmA^H-r?>. 



1. BK(M%«1«k>S« 

3. □ ^ro^-tta^nbT^S (fgnfll#jgl) . 



4. %m<n>&m-z 



5. gg&H: GD WliA* s «HlL*: 

□ |gm«fc*six-c^-a.fc5fc. »J6fif«R"J»47* (PCT«flij38.2(b)) Mia? 

IB 1 Bfc-t~&. □ ffl«A* J *bfci:*st)-C?fca. U 41^ 

□ tfUKAttia&*$fc*»ofc. 



iSPCT/I SA/2 10 (fgl^-v) (1 998f7fl) 



r 




a. &m<Dm-tz>&&<o&m {m&ftf&tm (ipo) 

Int. C r HO 1M4/5 8 



ffl&&ftvtim'mm& (bwwihmb (ipo ) 

Int. Cl'HO 1M4/5 8 



B#fflHfflSrf£4M8 1 926-1 996f 

B*H^H!*ffl*f*^« 1971-199 9*? . 

B#«Ji!*r36»*&* 1 9 9 6-1 9 9 9f 

B*BH»»*ffl»f36^« 1 9 94-I 9 9 9f 



S&lslSStM£ffl * (t^— IS^I^ffl Lfcfflfg) 



PCT/J P 9 9/0 5 6 1 4 



zimxtfco 






X 
Y 


JP, 9-306489, A(y^-^^%h), 28. 11^. 1997(28. 11.97) 

it^2, H6*^.4o^Te~si9ffli7tTB(77:5y-*u 


1-21, 28-33 
22-27 


Y 


JP, 10-188959, A ( 0 Mkf$m&£;&) , 21. 7J3 . 1998 (21. 07. 98) 

%$3m%$i 3ft @~^4iam4 3^t@ (7 7^ y — ftio 


1-33 


Y 


JP, 8-31422, A(ff 0^M^^±), 2. 2J3 . 1996(02. 02. 96) 
Sjfcfc3®i~4(:7 7 5 JJ-ftD 


1-33 


Y 


JP, 9-306495, A (=#«8&t^£lfc); 28. 11 JH . 1997(28. 11.97) 
fS*^l, 2 


1-33 



TAj #fcHB^fca:fclft-CH:fc<» -«Wtttlf*JI6*^-t- TTj BHRW*BXW:«5feB«fc^S;h.fc:fctt-C*>oT 
TEj HBfflJHBJWrottK*fcf4»S l lFT?*>a* J . H^tUiiB f&OS^Jfc&KSIJjW-S *><D 

fPj ISgRURBtif-?* /4>o®5fe*t«c^5fi^S^t/j:SWS r&j lU-^-rv h77 5 y-:£itfc 



14.12.99 


H^sfa^-w^B ^ 


i 2i 




B#H4#fF/f (ISA/JP) 
1 0 0-8 9 1 5 


^rFir^s-a- (*spso*>5i^ft)^-v 

^i* Elf 
«e»_-9- 03-3581-1101 P 1 


4X 


9 5 4 1 


^ 3 4 7 7 



iJCPCT/ISA/2 10 (1 9 9 8¥7£) 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09306489 A 



(43) Date of publication of application: 28.11.97 



(51) mt ci H01M 4/58 
H01M 4/02 
H01M 4/04 
//C01B 31/02 
D01F 9/145 




(21) Application number: 08119194 


(71) Applicant: 


SONY CORP 


(22) Date of filing: 14.05.96 


(72) Inventor: 


KOMARU TOKUO 




NAKAJIMA NAOYUKI 






NAGAMINE MASAYUKI 



(54) NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY NEGATIVE ELECTRODE MATERIAL, 
MANUFACTURE OF THIS NONAQUEOUS 
ELECTROLYTE SECONDARY BATTERY 
NEGATIVE ELECTRODE MATERIAL AND 
NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY USING THIS NEGATIVE ELECTRODE 
MATERIAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a negative 
electrode material of high capacity having a good cycle 
characteristic and a secondary battery of high reliability 
having high energy density. 

SOLUTION: In a nonaqueous electrolyte secondary 
battery having a negative/positive electrode formed of a 
carbon material capable of doping/dedoping lithium and a 
nonaqueous electrolyte formed by dissolving an 
electrolyte in a nonaqueous solvent, the negative 
electrode material is formed by crushing precursor 
graphitized fiber 20 having a different crystal part 21 
periodically in a fiber lengthwise direction, a fiber-shaped 
carbon material has 50 or less aspect ratio and 1.5m 2 /g 
or less specific surface area by a BET method. The 
negative electrode material, after forming an organic 
material in a fiber shape, is made infusible, the carbon 
material is formed by heat treating. In the case of forming 
the organic material into a fiber shape, it is formed while 
applying a magnetic field in a pulse shape to a delivery 
spinning delivery hole or while applying an ultrasonic 
vibration to the delivery spinning delivery hole. The 
nonaqueous electrolyte secondary battery is constituted 
by using this negative electrode material. 
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(54) NEGATIVE ELECTRODE FOR LITHIUM 

SECONDARY BATTERY AND MANUFACTURE 
THEREOF, AND LITHIUM SECONDARY 
BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a negative 
electrode appropriate for lithium secondary battery having 
a high capacity by specifying a range of density of the 
mixture of graphite grains and binder, which forms a 
negative electrode, after pressurization and integration. 

SOLUTION: A negative electrode is formed by integrally 
forming the mixture of graphite grains and organic binder 
and a collector. Density of the mixture after integration is 
set at 1.5-1.9kg/cm 2 . Energy density per unit volume of a 
battery can be raised by raising density of the mixture, 
which forms the negative electrode. As a graphite grain, 
plural grains are collected or bonded so that an 
orientation surfaces thereof are not formed in parallel with 
each other. With this structure, since graphite grains are 



hard to be oriented on the collector, and since the 
graphite of a negative electrode becomes hard to store 
and release lithium, the quick charge and discharge 
characteristic and the cycle characteristic are improved. 
Graphite grains having aspect ratio at 5 or less is hard to 
be oriented on the collector, and gives the similar effect 
with the described graphite. 
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electrode material, boron compound at 20 weight % by 
boron conversion is mixed with the carbon powder made 
of pitch, and heated at 2500°C for 0.1-10 hours under 
the inert atmosphere. As the boron compound, at least 
one of boron, boron carbide, boron oxide and boric acid 
is used. 



(57) Abstract: 



PURPOSE: To obtain the carbon powder as the material 
for negative electrode of a lithium secondary battery, COPYRIGHT: (C)1996,JPO 
which has a large discharging capacity, a high charging 
and discharging efficiency from the initial stage of the 
cycle and the excellent cycle characteristic. 

CONSTITUTION: As the carbon material for negative 
electrode of a lithium secondary battery, graphrtized 
carbon powder, which is adjusted by heating the carbon 
powder made of pitch in the existence of boron 
compound, is used, and CTE23.0 x 10- 6o C- 1 , d Q02 2 

0.337nm, Lc 3 40nm, R 3 0.6. Existence ratio of the boron in 
the graphrtized carbon material is set at 0.01-15 weight 
%. At the time of manufacturing the carbon negative 
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(54) NEGATIVE ELECTRODE FOR NONAQUEOUS 
ELECTROLYTE SECONDARY BATTERY AND 
NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY PROVIDED WITH IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high energy 
density battery by substitution a fixed ratio of the total 
carbon atoms with boron atoms and/or nitrogen atoms 
and using modified carbon material having a prescribed 
crystal structure as an ion occluded material for negative 
electrode. 

SOLUTION: A modified carbon material is so constituted 
that 0.001-0.1% of the total carbon atoms is substituted 
by boron atoms and/or nitrogen atoms, the size of 
crystallites in the c-axia! direction is 150&angst; or more, 
and the face intervals between grid faces (002) are 
formed 3.38&angst; or less. The capacity per unit weight 
of the negative material used for this material is very large 
and the reason is supposed to be distortion of the crystal 
structure caused by disturbance of tc electron cloud in the 



crystal. This negative electrode material is adoptable for a 
nonaqueous secondary battery, in which a solid 
electrolyte is used, as well as a lithium secondary battery. 
This modified carbon material is so provided that, for 
example, nitrogen ions or boron ions are implanted in a 
substance which is formed by pelletizing carbon powder 
such as natural black lead by an ion implanter so as to be 
pulverized. 
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£L<. 1 0/zm£U:6 0 Mm«TasjEfc#*LV\, 

[0 0 3 5] «(lfeJI»*?nflUK*^V^» 

40 [0 0 3 6] JE^x JUT^ttM-t-SflfcttffiSrWJe-t-Sr. 

[0 0 3 7] X9 «!V^«ffi^E*«ftSr#S^», JS«B<k 
2 . 1 g / c m 3 U±t>m* b 

< x 2. i8g/cm 3 «±^5^u\ mt&tm 
fetts (002) mmm, (002) i^ciisiw 

50 Jf?&^#e>tt-5 (0 0 2) BMHdSO. 3 40nm*| 



7 

j&s#*U<. 0. 3 3 5nmW, 0. 3 3 7 nmKT 
jMEte#*UV\, (0 0 2) BOCWBft^ff* 

(£OV^Ttel4. 0 nm£U:J& s #*L>< * 3 0. Onm 

fix »**ttO. 4 g/cm*&>±<Dttm$:mv^Z>^b 
UV\ Stf&fltJ&S 0 . 4 g / c m 3 £k ±<D^mUn 

*^JJi^b»»«»36$«**i*t>5 £ tot: 4: #jB 

[0039] *»wtfaffl-rs**«ttt. j i s 

K— 1 4 6 9^|B*S*t^^ife-e3S:iC)e>*t5ffi"v?*>So 
^O«^0. 4 g/cm 3 ^±<^H^)|Sf^fflV^^ 

flEdSO. 5g/cm 8 £JLh, <t9#*U<iafJa5ftdSO. 
7 g/cm 3 ^±O#i|S^$rfflV^^^D^j;v^ 0 
[0 0 4 0] K*««i)e*«fe 

fc«Jp|.»* lOOcm 3 ^ ^SAt^c -t UT\ 

[0 0 4 1] o^WWI&^sSASixfc^^^y 
— Ki=j/i^teSU v^— Sr. 

«J^»bT»5 cm©SS*^fe5 O0*TS^So ^r^> 

TIB<7> (1) SC^J;9»*« (g/cm 3 ) Sr*tH1- 

So 

[0 0 4 2] 

D-W/V (1) 
D : SMfeflt ( g / c m 3 ) 

W:^7Vy^-t©IW»*©|ti (g) 

V : 5 O0iTi©^^v'y y^t^MS^t 
(cm 3 ) 

[0 0 4 3] £fc. JEfcl (2) SC"C«Stt5?g!R^9^ 
[0 0 4 4] 

x- (W/T) X (L/T) (2) 



(5) ^98^9-3 0 6 4 8 9 

8 

x : T&jl'^*—* 

T : S<D*V^flB»«>ff* 

[0 0 4 5] *fc. ^xave-SrKTO 
t54*»l:iot*»So *-f\ JR»»W»**rSE 

tt^ov^T (2) 5£«fc 9»5R^9^— ^xSrW-HCU -t 

— * xave. ^12 5 WTTfc^f^±fB^mti:#e>^^ 
j&s, #*L< i*2£U:l 1 5£JtT. JEK0* IX 2 E* 

±10 o«Ta*<fcv\> 

[0 0 4 6] it^B»^9m 2 /g«T^J|£f^ 

[004 7] flU CC"CV^5Jt:*ffi3H[i:tt, BETS 
*ffi«WS 9m7g KTt*>htf±IB»Stt+»# *>*t 

30 [0 0 4 8] Sfc. Hffl«»i:UTl«v^fcfett*5j;tFfB' 

ft^fcteV^T. Aft! 1 0 %*fc«i&S 3 M m£JLb-C*> 9 . 
loSi 5 0 %36ftS^ 10/t mJU _t^fc 9 , JLo 9 

[0 04 9] ««^***jxSH«&)|&*tt. ttflMM&fc: 

[0 0 5 0] 4fc, JSMBJiKk-y !> 

[0 0 5 1] ItoT, JeS^^^^fc/hSv^^ 
* -e^ 7 >- ^ A < S *tfc«ftfl[^* Sr*-r 5 
50 ^fflv^sri:^^:j:t9 N Wv^flKttSr^r'r^^fflm^^Rr 



9 

9 , loSf 5 0 %3gt@^ 1 0 m£Lh-?fc t) \ loS 
9 0 %5|ffi@d5 70/i mJ^T-ffeS £ 
£ b < , *SHc»B} 9 0 60ji mWTOf 

[00 5 2] ^fflmmt LT<Z>fiA^#tt£rB)Ji 

k g f /mm' yitfesr t i>mt. LV\ AWIftt^ 

[00 5 3] {fiU ' r-CV^5li«&*ft^-»«S«3Saf»5p 
ffitgfflftBt (MCTM-5 0 0) SrJU^S. *1\ MJg 

^ Wfi£*3ftft<E>¥l&til# 6 k g f /mm J iJl_h-CfeSr 

10 0 5 4] — # % rc0«t 5 ftWMl!Ktft*«^ttAIMb 
HN&Rft* £ 9 fcSAtf i:»***JiirrJBV''e>;h,s:iBli 

5ii^L<, 09;ttf— JKSfcL iMO, (fll, M 
BCo, Ni, Mn, Fe, Al, V, TiO'M<t 

[0 0 5 5] i^ft£3i^£-£:£r 

2 5 0mAh^_hcO^S^S^@^^(DL i £r^t>r £ 
J&Sf&K-C, 3 0 0mAh^±O^a^S^S^L i 

[0 0 5 6] ft. Li ^TbtiEffi^fei-^Ttt^ 



(6) W9-3 0 6 48 9 

10 

2 5 0mAh^±C0?EjfemSfiffi^^<Z>L i dS#fti"H 
[0 0 5 7] *»WO**«#P«— *«ft^VNS*zk 

fi**© p c t«v^ r i *-e# f , *ai4SA*£>* 
[0 0 5 8] PC<£><£ 5fclMBW»*^*fe* s S> 

*• z < 'i-mm ^M&mtvwufr s ^ * k * 0, a#* 

»tt^#b*t5. ^©f-^KiLtfi, PC. 7 
fvy^^-h, 1, 2-^^h^r->^^^, 1, 
2 h^v-^>\ y-/fn7^Fy, /^l/ny 

20 77 % A 1, 3-^y7V s 3- 

■srte^fe 9 . ^<7>g?jjn4£ ttfi i o v o i %jm*m 

[0 0 5 9] 3Efc*38W*****5»cr±. ±»jMttz:» 
[0 0 6 0)lZ^WtLm s-*\ DEC 

-h) v<omv&n*xTA'ifctttT?*>z>o *fc, me 

C b) ^MPC O^KT'n 

=J*4>*K) tt^iit-Cl 0 : 9 0*>6>6 0 : 4 0^0 
^b<. 15 : 8555^4 0 : 6 0«^U\ 
[0 0 6 1] Hfc, ^H^^jSKi: UTteME C t D 
40 MCirO»^»jBIC"CfcoTt>J;V\ MEC-DMCI^ 
Jfc^tt, MEC^*Srm N DMC§Md t Lfct^ 
l/9^d/m^8/2-e^$^x-54Sffli:i-5r^ 

-&Jt*tt, MECgMm, DMCSMd, «#fe£* 
^Tttttl^ 3/10^ (m+d) /T^7/l 
0 -e^ S tt5«SH i -r ^> r i: UV \ 
[0 0 6 2] i©J:5***«jat»!i»*Fr*«*«i:b 

50 -aK±j»&u«fflHriB-eas>a. ^Jx«l i pf.*# 
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a"e*>SdS x L i C 1 04, LiAsF 6 , Li 

BF*. L i B (C 6 H 5 ) 4. CHs SOsL i , C 
Fs SOi L i v L i N (CF 5 SO2) L i C 
(CF a SO a ) 3 . LiCK L i B r^tttfflprte 

[0 0 6 3] &Ts *»WSrAfrttft*lfc«teJ:oTtt 

% J: k tettSr#fcftv\ 
[0 0 6 4] 1 

miH"e«»Sr^^JK^B3iP uftsfts fe. 300 

r*tSr2 6 O'C^iHftteau ^S^B^*. iiS 
10 0 Ot^UtttlftWiSrftfc. Xfc^FStt* 
BB&'K M^3 0 0 O^^^LSbTgllic^-rJ: 5ft 
tttB#*«Mb«lft2 0iU JEfcrfrfcaA^LTK 
^«&*2 2 £ bfc 0 ^bftfclW»*2 2(^)7^ h 
Jt»A=l. 3. itmmmZO. 9mm 2 /g^fco 

[0 0 6 5] oSffc:, K»»*S:Aa»mi: Ufflv\ 

«^SrH2^t"o 
[0 0 6 6] A® 1 tt#C<Z> J: 5 C«lfco ±IB*»» 

*£9 oksss£, tt»*ftUT*y7^ttrc=:y^ 

(PVDF) 1 0lM$rMLTAi^J«t, 

h«t> ^ufco ikmmm^i o i ur;?^ 1 o 

T«#W:fl® 1 tfEKbfco 
[0 0 6 7] iE«2tt»c<?!>J:5^«Ufco *1\ iES 

«■3^s»^:ov^TXilftllI#f^RI£S^ ^ fTofc3IS*. JCPDS7 
r>f/Ws:»ftSnfcL i C o0 2 coe 0 — ^ i:^<-*Scb 

[0 0 6 8] r^LiCoO^»U W-iftHliFffc 
-C#£>*b£JiMS5 0%3|afi*Sl 5 jumCDL iCoO z ^ 
*£btfi 0 -tUT, -<£>L i C o02te9 5*4g|S£ 

saa. it»ttt^777^ b6iias, &mmt 



(7) 4SBB¥9-3 0 6 4 8 9 
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(^<--*btt) fcibfc. 

[0 0 6 9] lE^tt^ Ilk bTJS£ 20^ m©9tt 
TfflrJfcoMBB 2 bfc 0 

[0 0 7 0] o^-C. K±^<t5^bTff»SttfcfflF)R 
tf>A« 1 . flHKOjEffi 2 SrEI 2 tC^i-<fc 5W$2 5m 

*3Sr^bT, ASl, ir^w— ^3. jE«2, 1zs<u 
10 -^3^«S^aSbT^b*»lHl*lilU *Sl8mm 

[0 0 7 1] ^<^J;5tebTf^Hbfcift»aiW#Sr. 

ri^^/v^o^^bfc^M^m*te5^iR^bfc 0 -t 

^ -T>^®c7)^y- ki 3^riE@m®^i lfrbmm 

LXMi 7 te. ^ y *vv«G> A« y — K 1 2 «r Affft 

1 0 *> & «tti ttmte 5 \ctm bfco 

[0 0 7 2] ^^iiffiS©*!^ EC^DMCt^ 

m&m&mt&w^ LiPFe*imoi/i <om^x 

bfcit P # <5r 5/ h 6 *r;fr bTS»^ 5 £a> btf> 

TC*^9afcW!i1t»*7«rH«U «»rt<©fl«tt*r 

095$ ii\ Igl8mm N 6 5mmOP3fSlt#*« 
«^-^«*^^®b^ 0 
[0 0 7 3] HjK«2 

r*t»tf»ifco #feixfcW»»*^r^^^ hit 

30 i*A=3. 3 N it3t®WteO. 8m*/g"e*>ofc 0 
[0 0 7 4] SQfc0!l3 
«*^^JP^Vv^*^&*x."CfttHitt*b. caitiff £r 

»A=7. 0. Jt*ffi«ttl. 2m 2 /g-efcofc 0 
[0 0 7 5] HJfeM4 

ttWtt* b. «Wtt*lir#«: r K^tt«ft« 1 ^ IrI« 

40 hJt»A=9. 3. JtSBSKil. 

3mVg-Cl>ofc 0 
[0 0 7 6] HJKffil 5 

/Co 

[0 0 7 7] Jt«ffi| 1 



(8) 
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t*tfl»i£tt/| LEU 

MS 


L / ^ m 


T / //TO 


hit A 
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7 > ^ A 
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19 
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0.9 


280 


20 


93 


H*t£0fl2 


-7i>7 ;U 


19 


63 


3.3 


0.8 


280 


15 


92 


Xttiftf 3 
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21 


148 


7.0 


1.2 


280 


'25 


88 






20 


186 


9.3 


1.3 


280 


25 


85 






23 


950 


41.0 


1.5 


280 


30 


80 


item i 


-7 


20 


1280 


64.0 


2.0 


280 


50 


70 



[0 0 7 9] *SrtMB7J»J£#ifc 

*r#it5£tf^3 0*C/3h 3ttiRA6 0 or. 3ttiB. 

/^y^itTi oii%«ai©#y7yft^ 

ff*U *«#-0*>£N i * i/V^ir^fciiffSl 5. 5 30 

[0 0 8 0] h-fe/KO«j«ttJfc©a?)T?*)So 
-tevW^K : a-f^It^ (B/S 2 Omm. J5£ 2 . 5 m 
m) 

: L i t&JR 

ECfcDEC<Z>ffl^*jK GSSflrC 1 : 1) ^ 
LiPF^lmo 1/1 <Z>»A^**Lfcfctf> 
[0 0 8 1] ±ta«j^^7"^ hir/w*fflv^«**m l 

gst9©#ttsittfc 0 »u ftmwm^<ov^t?j* 40 

£ 0 ) fcfc-fc/Wiifc*) lmA^tt 0 V (L i/L i 
+ ) ©j£«»£«JEEife"?a£*U (KK-r/iffiB) 

fee ^50 



» [0 0 8 2] #3l»0!lfeJ:WJt««-e^»bfcia[Jg«a 
fclov^T. XttftlA, S^m®JEE4. 2V-C2. 

5 hmmmfem£3zm$:ft\<\ -t<o«. nnmm7 0 0 

mAt2. 7 5 V*^J*«"rS3EJfc«-9->f ^/VSrlftOiS 
U?v\ 2 ^ il^f 5 1 0 0 ^ /H 

KijKL-fc. hJfcA£#ra#*oBB«4' 

EI 3 Ki* UfCo 
[0 0 8 3] £Jl±<Z>»*<t9, *«W<Z>fP»^rife|cj;S 

[0 0 8 4] 

[[Hi ] ^K^±«ll»*t«*«>»J«SrttWi-5fc 
#)<Dmx$>oX. (a) »«trlK#lft<MfcMli»»b, 

( b ) \mmftmmimm&m& tT#fc«t^i^ 
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(57) [S»] 

5~i. 9g/cm'-c*>sy^^Ar:^a 
4 v^KUSMWtiWK*' 1 ~ 5 0 fii%^6P L x 



5 1®^^ 




^^^^^ 

/;s; 

in 

11 
111 

nil 



8 a * fry N 



,7 «tt&a 



1 

mo&Wti. 5 — l. 9g/cm 3 -efcs y 

[St*® 2] JH&J&^as, Eft 

5 Sj*S 1 fEtt© y ^ ? A - feWllLA A8lo 
[tt*13] IM&3ft^©T*^ hifc#5«T-?fc5 

nt*gi i x« 2 istt© y ^ ? a Afe, 

ft'W ^te*IWfc***r 1~5 OfflKMHmU rtt 

*m.mz*fk.'&. Dmh.x-mt-rz>~kitw&k-rz> 

[»*®5] W*SL 2X»3lB*«y^^AZU?C 
UT*f(R)UTia@U a>o*©^i2(cffi#Pi£3SffiA£;h- 

fcy^^A-j5c«?t& 0 
[3&K©SMafti&9!] 

[0 0 0 1] 

^B?j^^fflv>5©K:#31ft, ^M^ESfeH^tts iM"* 

y ^ ? a -rwimj AfeRtf* ® » mm?, m-r 5 . 
[0002] 

l23^/i#&*MK n - 9 * JMMb Lfc A56JI»*fr?\ 

kw&u ^J^#^-e:-cy^>>A-js>c«?&ffiA^t 

b-Cteffl^tuTV^o 0tfS.fi, «fckB36 2-2 3 4 3 3 

[ooo3i b*»u>fc^e>s n^s^^uxv^^ 

hJfc*s**v\ vvbi^Silttollfttt^irft*. ^ 



(2) 10-188959 

2 

*. »#^JI^©y^*A©»J*-tta©i*0jBUcJ: 

-fr-f ^ /v#tt^T-t"S RSJS^fc 5 f -j^ 19 -?ft < x 

10 -*«***<S*6ri:*gPI#U#5. ttt?!lf!? 

ft v * Jh-T v> 5. 

[0 0 0 4] 

w\ if y ^^A-fttajamjKgft y ^?i»-#s 
j&fflA^SriiW-rstw-efcs., t»*^2STj«3fe«co 

WMt y a y ?-<?j»-&.mmm$i. 

20 ffiSrtitti-SfcWCfcSo SS*3B4SEtt«>38MH:> SS^ 

A-»:IS?ajc^igft y Ar»;«?l&fflA^Wj!ligffiSr 
fe»-efeSo 111*31 5 BE«©*WH:, ffi^fi 

[0 0 0 5] 

30 *at^#«*j»3iMd«>»&*©*«^ 1 . 5~i. 9g/ 
cm s -cfc?>y^^A-^«ji&^A@t-iii-rs. 

2 ib«© y v a -^cm^AW-iB-rso 
[0006] M«s-ft'5rtMft##xiaii» 
t »«Mk RrtBftv^w v^tejRiwbftttit*' i~5o m&% 
mov. mm. m&vizmmm^^MM 

6. ^f>i-*^BJtt, BUlBy^!>A-^©?tfefflA#> *f 

l < ttMiEjsSjgjsfe-eKit y ^ c a — ^mstefflA^ 

So 

[0 0 0 7] 

50 M^3|ffi^-S.Ot^*ig*^J©iS-a-^i:A«#:i:* s - 



3 

flfffdSl. 5-1. 9g/cm 3 -C&&r k%mmtirZ> 0 
HtllB^a^ #*b<ttl. 55-1. 85g/cm\ ± 
9»£b< 1 . 6 — 1. 8 5g/cm\ S6^»*U< 
til. 6-1. 8g/cm 3 (^fSH^ £*L£ e *«M*c:*5Jt 

[0 0 0 8] *M<z>y ^A—&«ftffl:ft«K:fllv^ 

bv\ *»?ai!i*5V^. SfitStt 
<£>£v^ 0 #!£#g|#U figure -»o»4W<D»»© 
)R©*frP©ElfiK##¥trfctt. ^ih^h^JBH^HMfc 

tc^r^sii¥btfL®. ^w-rtt^*t>^^^jfiv^ 
[ o o o 9 j r (om^^^^xm^ton^itM^ 

LT V ^ S Sr V H \ £: tt2 v # 

ft3ftflEO®!&»5>. j|8*bTV^t>0>j&s#*Lv\, loo 

iUtt, 3^±T*&3;:^£?£bv\ fi^^)H¥ 
jRO3KT-60>c# £ t 1 — 1 0 0 fi m-Cfc 

O^^O 2/3 £Jl TCife -5 £ i: bv\ 

[o o i oj mmmm^ttAm^mm-t&t, *«^_h 

|gfttt9A* (b) »IRtt«ft?olffBO^S1K?-m 
«W"Cfc5. (a) »2i*5V^TW:. m^m^^mm 

[o o 1 1 j itr^ hJtdssiUT-cfcssiiBe^ 



(3) 10-188959 

4 

^ $bfc#*bv^H<©TRfc*l. 3£JLL-C*>5o * 
Tb#<*5«rRijass>5. ^ot. #^»*lv^^^< 

10 ^ bJfciil. 3 — 3-Cfe^o **5. T**<# hitiS. & 
tttt^SrSllRU A/B«r«W£U -tco^ffiCSrkofc 

Eiftffi***¥frfcftSJ;5te*^xtttt****:» 

20 [0 0 12] ^MTfttffl-rsilttft^W:, 

8rf/gKT«>fc©dS»*b<. J;0#Sb<r*5m7gK 

30 wmm^ M?A>^&#zb\z&»t£&t>*t>. 

1. 5~5m , /g"e*>S^fcdSSfc^#*b<. 
2-5m7g^fc5^£aMi^T#?£bV\ > 

bets mmx^mmm) ftir©ittio*st 

[0 0 13] S&fc:. *3BW•efflv^S«.J|^»tt^^oXj|ft 
j£«|lI|Ff^*3ftS«acoJiMB6(ltd (0 0 2) W:3. 3 
8AKTi 5 jf*L<, 3. 3 7A6JLT"C*>5r i:36S«t?) 
»^b<. 3. 3 6 A«T^feS^£^£ b 
V\ ctt*fpIO^f 0 ^O^:^^L c (0 0 2) 145 0 0 
40 A£JLhas#*b<. 1 0 0 0 — 1 0 0 0 0 A~Cfc£r t 
3^J:9#*bv\ USA^JimiBMId (0 0 2) a$/h$< 
ftS'^ctt^fRlOteft^^C^SL c (0 0 2) 

[0 0 14] *38W«>y ^^^zHJt1l»«Afli©«5Bfe 

ft"rtBft^>f v^te»«Mfc*t«Sr 1-50 fi»%^P b 

ra-fru ^b^m^#-rsr^^j:t)^-rMi&^ : f- 
*pbr«*u K«^&««#fc»mu ««b"cv^ 

50 W»J*»*bfc«. ^PJBEbr-WbbTfjfB*S^^S 



5 

[0 0 15] HftffcTTtBftlWi Utt, «*.tfs 

[0 0 16] S6^iMMKiHttE4:Urr*, ~ 
y^/K r*L&0>*Wfc; 

-4 011%©©!, S?>lcffit<tt5-30lt% 

[0017] /^y^ttm 0S*.tf. /w 
##x»««k:s# 5-80 a*%tszra-rs £ £ s»# 

*IX* 1 0 — 8 Ofi*%«JPi"SCi:*sj; t>#£b 

5o-3oo *c^#* b < . mmk&fflm<om& 

2 0-10 0t)5W*U\ 
[0 0 18] ^JifBOffi^Sr^y-jg U flM&flsfflS*: 

■T*;#ifcj»*rf&jT,$o JR«Mt«>ifltfr4, 2000CK 

Jb&s#SlX* 2 5 0 Otyit^^^^^i^^l 
< s 2 8 0 0 t C-3 2 0 0 ( CT$)^lH^b^L 

fc*fc*»nbfcJR»ftj» 
[0 0 19] jJcfc. #b*tfcJ!»«Bft«Sr»?M-«r iJ» 



(4) ^HB¥ 10-188959 

6 

h$/K ^Sb^/K fv^K ^w^^; 

JS, ¥*Slttfi^i^ 1 0 0 mj&S#* IX s 10 — 50 
[0 0 2 0]*?S58tt, _bl2^-rx@^g5C^^J: 

[0 0 2 1] #fo*bfcW1BJ»«*i^W:, ^?M&**U& 

7K!)xf wy, sKy Matrix ji^-i^^^o h° 

^ft^tttfj:, sKy^wttr^y^. #y^ 
ix. #y^Wktr^y7*^3&sjKric04bv\ 

[0 0 2 2] 11^^ fc^*Jfe«^i©JB^Jt*W:, 
10 0 IMWtt, ***Jie»fflSr 3-1 

30 ^ h\ -ry^ p ^^y-/w^^v^^^^^ 0 ^J^*tc# 

[0 0 2 3] Ltfi N Wx.tf^s/'ir/K 

* N ^ y^a^TOMftt*W-e#5o ft*5— * 

40 o«**m«r*«fc4effl y A-ft«afcit«ib 

[0 0 2 4] *»K^*5JtS y ^^AH0:@^6OIEffii- 
ffiv^fe*t6#»li:ov^tt«F»2:*JIStt)fc< . LiNiO 

LiCoOn LiMnzO^^iXfiMttffi 
ffl"fSri:*ST?#5o tttt, L i C 1 O*. 

LiPF 6 , LiAsF 6 , LiBF 4 , LiS0 3 CF 3 
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[0025] t/^-^iim w*.fi*y^^v^ 

U ;r*b£AMWo*»fc7fc#AU *BMfc3*vc 
V^So E«lfiIE*^^4Sr^L,TiE«aiE6l2:S^S 

[0 0 2 6] 

i 5lM^t, i o orn^wa^bfco #^ 

t?, a*#Ha4»"e2 8 0 O^JffifiRbfc^WU ¥ 
*S*ftg;&S2 5 A£m©JR»tt-?'SrfPa!U*:o #fe*t;fc#M& 
*5r^2rl 0 0ffltt*K:»tNttU T*^? h\t<D^m 
WWtbfctt*. 1. 5-C*>ofc e *fc#fejxfc»»tt 
^^BET&ta^MSSit 2. Irf/g-CfctK Ji 
»tt^^X»j£AllI*fl::J;SjfeA^«BBreiBtd (0 0 
2) i£3. 3 6 5 A. Uif^Hc (0 0 2) I* 

ioo o AWJb-e$>ofc 0 $ fcm#e>*tfcH»tt^o* 
(s EMfi) K±*ttf. 

[0 0 2 7] ?fcvv^feftfcj|ft)|&^9 om*%icN- 

^ (PVDF) SrH^^l 0fi*%JPx.Tffl«U Ift 
$B-<— h ^r#^ 0 £ ^ h £ 1 0 v m 

1 . 5 5g/cm 5 <DiWS®£#*: 0 

[0028] nbtiitummm&3^mK£z>7£mm 

fro^o H3i*y^!>A-»c«ffic9«ii»ig-efcc 

lO^ULiPF Ssn^ixV* — h (EC) 
AW*^* — b (DMC) (ECirDMCfi 
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ix— ^ l 22S.V»ffil 3Sr«JibTiBflU Sfefc^flB 
C14 «r±8W» b^Sttyf * A - #c«««rfER bT 

ASrfltfilU "fe:^^— ^ 1 2»ctt#y^^w«:?LBISr 
ttfllbfe. #&*tfcy*-9A-*«»fc«v^TK««« 
1 l 30>IBfc:. WtMIBS^iPVDF 

<Z>jB^4&0>Hfflfc»bT* 0. 2mA/cm 2 <7>^®^5mV 
(Vvs. L i /L i + ) JT^IU 1 V (Vvs. L i /L 
i + ) *-ett«-j-SW»Sr5 0*>f ^/Hft9 3Sbfc*5tt 

StttLT, 0. 3niA/cm 2 c^^«J(E-C3te«b. Sfc®^ 
£0. 5. 2. 0 X 4. 0&U*6. 0mA/cm 2 t^>fb£ 

[0 0 2 9] HUMS 2 

7 p w^-C©JEJffiASr4 0MPa£ bfcfiWM*, 1 i 

i p vd f <o m&yo<om susom mstMss 

lil. 6 3g/cm 3 tfeot 0 RV^ N Hlfc0S 1 4: B«<Z> 
20 X^SrgT. y^9A-R«ffiSrf^«U SiJfiWIl tia 

fc. *fcAjfi36*«fl*'ttWflBfc bt\ 0. 3mA/cm 2 <£>5£ 
TOT-esfcWU ®C«mgft€:0. 5, 2. 0. 4. 0&tF 
6. 0nVcun I ^^S*fci: 1 fca* 

i". 

[00 3 0] 3 
^W^Offijg^S OWak bfcfiWM*. H2fe#0l £ 
ra«^xaSriR"C»W1tfli*r#fc. #&ftfcf*WM*> 
JSMMSHP t PVDF <Dm^m<om S«:8 0m mRtWfS 
30 tel. 7 5g/cm"-e*>ofc 0 SljSfiffilfcl^flS^X 

*fc«i3S36Sk««H4Wffit bT. 0. 3raA/cm s <D^a:* 
-C^«b N «ca®^^r0. 5, 2. 0, 4. 0#:^6. 
0 mA/cro'd^ft: k £ <^»«^4Sr* 1 ^*i" 0 

[0 0 3 1] 

^l^^OffllftaS: 1 0 OMPat bfcEWM** HJfeWl 
fcra«C0XSSrftT«3|5|-««Sr#fco 

i: P VD F ^il^^J? S I* 8 0 n mRXJVg 
40 ftttl. 8 5g/cm 3 -Cfe ofc & *V^. SgJfcffil 1 t Rl« 
(OlgSrgt, y^-^^xftWfttfNKU ^ife^Ji^ 

it 0 *fcftifi*lfc««rttWffi4: 0. 3mA/cm 2 ^)^ 

«ffi-C^ttU ^««}?fES:0. 5. 2. 0. 4. OXtf 
6. 0mA/cm 2 i-^b$^^ k^COMM^m^m 1 

i-. 

[00 3 2] ittgtm 1 
^^-c^JBEJ|8**2 OMPat bfc£Jl^tt. Hlfiffll 1 4: 
lRl«(OXS*rlRTW»1Wi«r#fe. #6>nfcl*fl-«««> 

50 JMBSH 2 - P V D F <D^m<om- $ 8 0 v mRTf&m 



(6) 



10-188959 



1*1. 4 5g/cm J "Cfco^ 0 »VvT\ ^JSM 1 £ I 

*oW» £ fx o fc 3WJMt»*©fiT ttflMB S *tft *»o 
fc. *fc^a»W»ttW«fcUT, 0. 3mA/cm 2 <^^ 
«flS-C3t«U SfcSB^SrO. 5. 2. 0. 4. O&tF 

-To 

[0033] vcwm 2 

;/l^;*-Ctf>fflBtA«: 1 4 OMPai UfcK^tt. Hlfiffll 1 
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* iPVDF <Dm^m<Dm * » 8 0 /z m&O*® 

ffitti. 9 3g/cm 3 -cfcofc 0 tfcv^-c. 1 6 £ ngm<D 

«>WRSrtfofci:r-5artt»*ttl 5. 7%f£TUc 0 
*fcliii^S*««FttW«i:bT, 0. 3mA/cm 2 <^®^ 
•C^Il, £fcmS«c£0. 5. 2. 0. 4. 0&U*6. 

[0 0 3 4] 
[«1] 



* 10 



a 0 


Sfii 1 


mmm2 






jfc«« i 




JSa-^^fifft (g/co a ) 


1.55 


1.63 


1.75 


1.85 


1.45 


1.93 


tt « * M 

(mAh/cm a ) 


fit 3 S S6 
0 . 5 mA/cm 1 fff 


5 4 2 


5 6 2 


5 7 0 


5 8 7 


5 0 9 


5 2 7 


0C € S % 
2 . 0 mA/cm 1 B§ 


5 2 4 


5 4 6 


5 5 3 


5 6 6 


4 9 3 


4 8 1 


& a ^ as 

4 . 0 mA/cm 1 A 


5 0 0 


5 2 2 


5 2 8 


5 12 


4 7 3 


4 1 6 


#t m m ffE 

6 • 0 mA/cm 1 3$ 


4 6 8 


4 8 4 


4 7 8 


4 7 0 


4 4 2 


3 6 0 



[0 0 3 5] mi K*£;h,5J;5t-> «5l©!)f!>A ^5. 
[0 0 3 6] 

Jt-?*>9* (a) «3|a^©^*ffic9¥*, (b) H*tf- 
[02] Hf5^y^^Ar»c«?|fcl<D-gp»fBiEMIllT-fc *40 



[*?-§-©l&9>i] 



1 




2 


Mm 


3 




4 




5 


Mm? ? 


6 


lEmm. 


7 




8 




9 




1 0 




1 1 


tmwm 



1 2 
1 3 
1 4 



(7) 



*t#M¥l 0-188959 



[Hi ] 




( a ) 



( b ) 



(8) 



SfrmW-l 0-188959 



[02] 



[la 3] 



6 



8 V V 



ill 

lilt 



,7 



^ 1 iEffi 



7\\ 



i 




1 4 MI 



1 0 
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'1 2 irAl/— 4? 



5 A^^^V-* 1 2 fifiS 
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(54) [fg?l(D**W U5 1 ^A^C«fl!lftajffl^«»<t-€-Oi!ifi^ 



(57) 

•e^au-cifiiS!Ufcli^t;^ig«&*-cfco-c, cte 

^3. 0X10*C"\ d TO ^0. 3 3 7nnu Lc 
^40nm. R^O. 6 "efeS - i: £r#$Cit-5. * 

2 50 0^^ 0. ^lOeraiMitSfcOTfc 



1 

j t<om#i&m<Dimim& <cte> , x^ia^s 
tt*fpi^#s (Lc), r/i^=fw— if— *fflv^fc? 

^^3feffi^*5»t5 1 3 6 0 c nTVS^ K<O1 5 80c 
m-V^>- Klc*tf SSftKJt (R= I i^/ I n*o) J*** 
JifftCTE^3. OX10T\ d«»£0. 3 3 
7nm, Lc^40nnu R^O. 6 X$>Z> - £ ^r^F^ 

*%«T^fe-5 r t £#m£-r$fit*B i ia*^ y ^ 

9*iW*"e 0 . 1 fi*%^± 2 0 It%KTOll*lf* 

aioift-c o . i-io i$wi»#yBi- 5 r i &%?m t 
m, mit*#m. mt^m. tt>-o 

i o o o 1 3 

10 0 0 2] 

[0 0 0 3] r<?5y^i>AznJc«m©H**2:*5JtS** 
Oilft, A»^«v^y^i>A^^3S5iSc«©llkDiE 

[ooo4j r©ran*«p»ti"Sfcaon:y^!?A&«<z> 

[0 0 0 5] y ^ A-*«»<DA*^jR*«-»Sr^V^ 
fc^i*, ^«^2i**©y^9AiftSr**FS*fc«#p 
**^5>«*»3fto«*IHB»«>JilIB^y A 

Sits* v^t^^^f i/— > 3 y • f^f y^-^ 
[0 0 0 63 *£>fc»* ffiv^1i«tttB&*ra«*AS 



(2) #W8-31422 

2 

[0 0 0 73 S»»ftttW»ttil«&«BS^*m-*ia 

£\ y^t>Afc<^jira^«Sr*^^u^i-<. ^ 

S^>y^l>iH*s«*|H®»OJiHl^l*AS*t, #«*4 

3*ffc9*, 6 1 (2) , 1 3 8 3 (1 9 9 3)) dS*>S 0 

[00083 mmm^mmtv^^^t^mmm^m 

10 (372mAh/g) «tt£«*ft^»£>«»2£* 
(IRJMB) fcSftTV^. 

[0 0 0 93 ^ttft»«&3lS*«JtaEr^rrS^J»»K: 
fllftftBtts *<a>Mrtt;fc*LTv^ («*.« J. 
Electrochem. Soc, 117, 222 

(1970), Carbon, 13, 337 (197 
5) , *WIBB6 4 — 2 2 58#^**if) ^RJftft 

20 [0 0 1 03 ^oT. |R»**^W^IHB«T^-*5V^-C 

tf N Electrochimica Acta, 38 
(9) , 1 1 7 9 (1 9 9 3) ) 8 
[0 0 113 ISfl3tt*jLJfti&>e>ttu 

[0 0 12J * y^-^tv^^fft^rtt 

30 S;ft,TV\fc »3 4lEl«ftS*»#3 AO 7) 0 

[00133 v?y^—?xrz£m&4kmtw<Dmmfr 

[0 0 1 43 ffiot, ^S&fiBJ-^-b^fciSv^flt^ 

3Si&Sjfc$*i/rv^ (09*.tf* #MBg6 3 — 121257 
40 #4fc*L 2 0 4 3 6 1#4&«L ^^4—2 

0 6 2 7 6 -JHMRfe if) o 

[0 0 1 53 Ua>U — ^-X<D«SS?aj(R«!!a 

(2 0 0 0 'C— 30 0 0 Ximifc) &<OtfcW&*}iZ. 
mm (3 7 2mAh/g) titmVX&< « 2 7 0 m 
Ah/g) . SbftSttlB^afc^s^fefettTV^fco 
[0 0 16] *jff, r(7)b 0 -/^n — ^^^ttfg^#^fp] 

H,BO»*S:aSSPU 2 0 0 Ot^Mt^M 
*»2iH-r*«* (W5-2 5 1 0 8 0#4**k #W 
50 ?5-2 6 6 8 8 0^f) s y^=a — ^ ^©aIS 



3 

^xm^it^mnrnm-r^m^ v&mw-s— 290 

8 4 3^-&m ftifdSfc.5. 

[0017] mmx-K. &mmmm<ommK.*v*tt& 
[0018] u*»ujfc*se>, %wcm<d-V'( ■? ;vmm^& 

[0 0 19] ^m-OV^t*, tyfa-^O 

■T-^aSfJS^-CBSlUfc'fb-g-*) (BC„ BCN) ICT 

[00 2 0] b*»U fl:*«J»*©*ft«ri4Jt!»*ilMt: 

lMji:ft.5fcie>s 5E»«^wia«E* s ^# < ft 9 . MRUS 

*«*F c PKlfASixfcy^-$'^*r»*A<§l*a< r i: 

as-?#ftv\fc«>* flSv^^^aMtkftft^fcv^ttM 

[00 2 1] *3SM#fel4, j£«Sftfc* 

[0022] *$&tt&©tt£*>&4ftttufcj|&fc % 

< ft 5 IS Z#M&*»* # < ft 5 i i: £ 
v^Lfc (««ifl:*ao«x**aii:¥, 6 1 (2) , i 
3 8 3 (1 9 93)) , 

[0 0 2 3] £ fefc, «ffiK©£ftlKJ&«©K£J&tt:H 

[0024)tot> SkftSttfBlRl-tWfcJ&fctt, ft 
i^tbtvftV^V^^bSSr^-U. J.o, ^Sf*&©ilffi 

[0025] »itvfaftmm^^M\*it&m&3zi. 

[0 0 2 6] £*t€>© 5 *>x AMMbttttK: J: SJMBftfi 
it if*, j£Att©evN#&V«r&M*^tt^©tt£ 

[0027] *«wba^©ftu8^fco^-ctt. tax* 

-C©#8fe (M^lff. Ber. Deut. Keram. G 
as. , 45, 224 (1968) ft if) \c£Zk, ~ 



(3) tffi¥8-31422 

4 

[0 0 2 8] -ott. a#" ifwm" WftfcPftf 

U Jl#&&wmLft:8Sb&**&^»?-S*^i'-Cfc 

[0029] t>5-or*» - $um±i&—5rM" mmt 
[0030] w%i%mmPr^<Dm t mt®mmm<DW.i&<o 

[00 3 1] jft*©|& JMMtt^ttJM&ISAif'KiB** 

©JfefH, t 3*1/0*5 (gy^ io 

2 (1 9 8 0) 1 1 8) „ 

[0 0 3 2] * fefc, ft»#tt^©fl^bKjKfr«l£ U 

^^3t5>fff-*5ft5 1 3 6 0 c K©1 580 c 

20 m-'^V Kl::*M-3!&aEifc (R= I »»/ 1 .5») a** 

$<ft5it*S«fcffi:S*frv^ (£*!&> 128 (19 8 
7) 2) . 

[0 0 3 3] :©Rl»Si$I*^*nmiS4T© 
ftSAjttASSJItti&ttSJBA?© 

30 [0 0 34] HyS-ftftfeffiEK <fc Slilfrftfl&ifiWW^Et-oV* 
Tl**< frt>ff*£t>*lX\/^Z> (0!lx.k£. U. S. Pat 
ent, 568323 (1896) . 4 1, 18 

(1965), Carbon, 3, 387 (196 
6), Carbon, 7, 185 (1 9 6 9) ft if) „ 

[0 0 3 5] La»U itt^ttV^-f^t.^^ 

5v^tt, mmtteM\z£Z)&mvo(D&&<tt$:mmvxm 

40 V>fc„ 

[00 36^0^ M<MbftUK^^V^^«m» 

*Sry^!>A-^«?t&^ic*3^§y ^^a©sa • aft 

"C^< ft^HTV^ft^ofc,, 
[0 0 3 7] 

j*-#.mmmfkmttnt b-c©«su»*«r«tt-r5r t 

so ^rgftt-rstw-efes. 
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[0 0 3 8] 

[WBtrUHfe-f Z>tc#XO^m *3B9§#&H:, ffivMtff 
[0 0 3 9] 4$fctr y ^a-*;*»fclMWfc*« 

iitt©jBttiMRU&i (2 0 0 0^3 0 0 01; 

»00 -Ctt» ^frftv ^SS v *JMftft£E«r t o AMMS A t 
ft 9. J.o, **»JI*tt*«>«aiL,fciai»4:45ii: 

*»e>» issv^«s*. «jxbx&ii&¥« ^t^n^i^ 

[0040] *e>^ r<o^m*&*»9-^v^^^ ha- 
##«j£0>j**» »*©j»«*fliJ:»?t>-*©Rtt!9*** 
< ft 5 , «*»©*ffi«©jBft^©efla*a*i;fc«3Sfc 

r. k *jtvv£Lfc. 
[004 1] ip*> N #3&bji© y 

*©«*»*©*«*»«* (CTE) x XMUeWr&fcfe 
ft5^ffiffi«»®raPS (d<«) , JtSft^OC**^ 

(Lc) . XT*. TA^l/— f 5 — £fflv^7 
V^3tffitc*5it S 1 3 6 0 c KO1 580c 

m'^ \*\Z.M1rZ&mt <R = I .ko/ I un) 
tL-t'ttCTE^ 3. 0X10t\ domSO. 3 3 
7nnu Lc^40nm, R^0. 6 T?£>5 i i Sr#®: 

[0042] $.iz^ *ff>m&itfcmi&mz.istfz>7tipm 
{c§m<r>-fc vmt isX<z>ft&it& o . oi mm%&.± 1 

[0 0 4 3] *rLT\ ^EWy^CA-JfcS&yB^* 
^•bTJH^^^-eO. lli%Et±2 0lt%HTO 
5 0 0ra±Ol*-?0. l~10Wi«tit5ti: 

«r*!M» t-f- •&%©-?*> 5. 

[0 0 4 4] Sbfc, *©***ffrS*»*#*fr*. 
Mb**** Mfls***. *!?»©*ft< it>-o-rr*> 
5 r t £#®t k -T Z> h ©-eS> 5. 

[004 5] IfiS, *»HT?v^ 5 JMWbftktt t «s JMMb 

*^v^*»^ta#©fliiMb«!3a-ctt»6iiftv^ 

[00 4 6] KT»!i*»W© y A— WKftftSflJJK 
Strife Sr«i". 

[0 0 4 7] (1) X^UHliJrfe- • • d M K Lc 



(4) *EfM¥8-3 1 4 2 2 

6 

U «**mfc»b (0 0 2) HJfff-^tSBfeU -t 

c srgaj-t-So 

[0 04 8] *Hj:**tt* rgmm*! GEffcB 

Att, Bg?P6 l¥3JilT) 7 3 3~7 4 2HJ-IE*$ 

[0 0 4 9] (2) J-T^ftftM- • - R = I i«o/ I 

1580 

ft^ttS-rSEuSfilfc^a-^L-fc 1 5 8 0 c m-'iSW 
ft*3fi<Z>attSrSiftb^ 1 3 6 0 c xxl't&Bid^Is* 

[0 0 5 0] ^th^thCD?^^*^? h/wo&ftffiJ: 9 

ffl«^fflV^K»fi*©5pJ&3|ftKSr 10-30// mfc:# 

20 [0 0 5 1] (3) flWKfilft (CTE) 
3 — 1) WftHl 

y e 4 ^ f »^ 3 0-50 11% (^i 

#1 0-3 O^mfcftS J;5l2i»*bT|B»-r5o 
[0 0 5 2] jB^fctt^— ^— Srfljvv 2 0 0t-3 0 

30 [0 0 5 3] 3 — 2) j*S!i:«y8, mtMtfUM 

3 — 1) -C»l*UfcW»^a*«VNT^^*fflU 

ta^S"C2 6 o o t c^-e#?a. 2 6oot-ei«FHfiy* 

[0 0 5 4] 3 — 3) |RW9K*Oin£ 

JII&fb&LSLfc^n OmmX 1 OmmX 5 0 

40 mm^a**9J9(Hto ^OrffflftOfiS^ 

( Lst) t 5 00t: (L^oo) T?JBI^U T^-<tl9^ 

mm^ (cte) ^©tH-r^o 

[0 0 5 5] 
[*ScU 

CTE- (Lboo-LJ /LrtX (5 0 0-M) 
[0 0 5 6] ^T^^^CO^W^^^OV^T^^ 

[0057] yf?A-»ciifflMAW 
50 ^3»**a#o»»ft»a"c»6*tsK±^jii«Mk 
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[0 0 5 8] foT, ^ISWtta — ^^fc*»-^-t--6 

L;/a^©-«tf * *©«*IHffiJi©Jil»fc:A 5 ii 

tfCiu ifcVMaa— :?;*©#*&-?£> S^iiii^B©;**^ 

[0 0 5 9] JMMb^flMBfcff^SttilEfc LTi4> fu 
[0 0 6 0] #3S3l|#e>»*, •£©«££ LTS* ©-fb-a- 

jMt«*©*#v\ *»m*fflii«i*©j«v\ im^/h* 

tt©**L*:fMtt«fc*i-£. i: Life. 
[006 1] !&»«3fi©flHt£-e-v^©»«-e&5 H^-fb 

^-^-tU> d« 2 S0. 3 3 7nm, Lc^40 

[0 0 6 2] r©JSMBfbft«r*i-6«*K*mttv #» 

<ev\> 

[0 0 6 3] try ^a— 

Lfc^-g-^t4, do»>0. 3 3 7nm, L c < 4 0 n 

y^^A©K-^S^/J^<^>5s i«5V^fc«WfiSr#S 

[0 0 6 4] 36^»**tttt©3ISjett'&VNK:BBbTH:» 
?»3g#$: (CTE) j/^^-^-ttsr tds-e# 

So 

[0 0 6 5] MVSflMR (CTE) ti^*«&© 

itei^©^*Hft©®a^ A < BLWr&Z. k bftX^ 

So 

[0 0 6 6] IB*****^ <#^*2M4fflR# 

usii-rs) ^-a-iciicTE*s/h$< > *a^m«a(c^s 

[0 0 6 7] £©|Blft &Att<|*& Wc*J»36*teHU 
TlftWUfcJfif*, iKKt (CTE) liCTE^3. 

oxi o^-'^ssfc-rr t asjsnrcfcs ^ t amim u 



(5) <^9B¥ : 8-3 14 22 

8 

fco 

[00681 CTE>3. 0 X 1 0-* < C , ©#'g-^l4m 

B#rt^?V^AfcEfaUfclMBJ»S 
*^*»J»««l3S©*58«ftje*aiJ»l!:J: 9SSK£*vcv^ 

[0 0 6 9] -t©fcfc. HfrtfSrttSfc-rsy^-^AiSH 
*4»K*R#fc^5r*u&lti6^ra*©SS«Mfll»Ki h 9 

10 fc, tO»*WBl*tfiTUTUt5. 

[00 70] ^JM&waWJiwiftA^WElSl©*^!:: 

»tS 1 3 6 0 c m V^V K© 1 5 8 0 c m ^O Kl-*f 

i-S3S*tt; (R= i,*o/i.«o) *^9^-^-t-r 

[0071] ^©Rttii^7 7r-r bm<omm&MMM} 
tt©aHfc»*«je*siftb x tirAJMv (±te«*»© 

ftfmvMiMjfcLfcJMMSAT-©** • Elfc©*^* 

20 icsfc-rs *>©-?#>£. 

[0 0 7 2] ##^©#l£a»b;r:©R««rfc£tLfcJ!£ 
R^0. 6&mit-?Zk&!i!m-T**>2>Z.b&mWl, 

It. 

[0073] r<o. 6©»-g-^fi, mmm<Di&&i-<» 

Eft***** «? 51A/^cB^® ffl-r S^^fflffigB©^ y ^ 

»©«^#v^ii-eaE>*fc»» ^mmmmx<ommw 

[0 0 7 4] *v^fli»tt*^rrs«* 
30 <m*«aflBebfctt*, £Sig«-**©*ij®, 8£A«i§, 

»tf**^W*©J»A^©Eto##*K:ra*H : f--C 

*> 9 , * ? b^tt©jMMbttjnea«K: ± 9 m%smm<D 
$ foKftatcttasKJiKaswsteft^oEmjpatufc 

[0 0 75] £ ©fiixfc®Si|^t!i*J»t5^i3R«-J|6|.©jfe 
AWfis iffli^s Xt«SA*BJi-C©lifA^F©ElSl«ttt© 
40 fi^tt^r^T©.}: 5 

[0 0 7 6] fiP*>, MSUfcft*«S¥B5© 

«wtc*5(tsy^!>A©ifA"5rt6-c J.o. -tw-tte-e 

©SJEft-^W h^^Ki-SirVNofeWaaafiHT-, Rtm 
W^XO V <9-ff A©fc»*R?»(--rs r t * 4f©»W* 

[0 0 7 7] BP*>, fefelctt. ^ 

-c©y^5'A©i4*«*«»*:#v^r. j.o % y^A 
50 [0078] MmtmnMAmmn. mwmi-ttz 



9 

[oo7 9] fcmttw*^nAtsfritv^vj*7bmwft 
(D&fetzv-i vvtfiwm*. *»»»«Ht-a* (l i 
Cx) &m&r&<D&* mmttm<D&£hmm-mmirz> 

[0 0 8 0] fflf^Wyf!>Mty«S(J 
[0 0 8 1] «J*J«i*SrrBl±$^rSfc«)fctt N Stt^S 
[0 0 8 2] H^lB»c*Ut"5jRiBj|H 5 Fffi«>^i/^» 

[0 0 8 3] 1M^/M^£faJi**5fcf*> * 

[0 0 8 4] ittfe#««tttB*-H»Ki»*S*«fc» 

fc«*»*©TOtt* (Mi e©»ai»fc±5**a 

[0 0 8 5] ##?BJ*, y A-ft«?ft^«fc*5iS 

[0 0 8 6] L.3&»bft*S6>, lltt*^0*!>SWfc^W<Z> 

iB^te. *#ttK:»ft**# <B 4 C) tttB#t5 
r t (J. Am. Ceram. Soc. , 50 

(1 9 6 7) 1 4 2) o 

[0 0 8 7] ^^O^g^^XlSlHljFf^J: 
[0 0 8 8] ^«^*»tp^**t-5^!?*<0^ 



(6) #53^8-3 142 2 

10 

jM>*(O-&**tt0. 0 11f%^±1511%OT^ 
[0 0 8 9] ^!)^Wi5li%^ix.Si^l: 

[oo9o] oaa%^®x.i 5«* 

%&T©«*K»*t»tt. *km»«sP2 6 0-2 8 0m 
Ah/g, 4WS8»*3&S6 0 — 8 0%^*>9, Sbfc:*!? 
10 0Ii%HT©«*f»*"ett, SfcSSfi 

^2 80-3 5 0mAh/g, *D*!S&*d s 8 0 — 9 5% 

[0 0 9 1] — * 0.01 

[0092] WJi^v^t*yf ^-^^it y^? 

20 jpft?a>s 0 

[0 0 9 3] fcTs^a — ^*©1SUPPCS>5 fsy^ov^ 
fr#aiMMfc^l^^ («IMBft;«l=) rtWflW^ 

30 [0 0 9 4] *^^fflV^fcV^~^*fcfc 
TOMIr 5 0 m m^TI-t S I <b L 

v\> 

[0 0 9 5] ¥*S*fc*J& s 5 O/nn^^eyf^^ 

5fc«>, 5 0|zmJ:5 fe*S<4oTl* 

[0 0 9 6] K±«)J;5 4tfyf3^^«)ft#*ffi 
40 ft, ±»©^3^©«SH-e&Sr i:Sri«fci-*«fe % 3£ 

[0 0 9 7] tTy^ri — 

Igft^fCO. lli°/o»l2 01i°/o^T*Cfc5:H5 
50 S*UV\ 
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[0098] «*w;itt«iis»fcftsfc», mmtMm 

*B£:LTb$? 0 
[0 0 9 9] tot, *W»oft*»*»z:flF«£t-«*l? 

[oioo] l*»u *s*ffir^asjp-rs*9*-fb-&«^ 

# 2 0**%*j«*.fc»^fcH:. jftA«4>£i 

5M%«riB;tTL*5fc 

[oioi] asipre^^*^*^^!?*** 
"co . iii%afc4v^cit ^a»»z:*5v^T 

[oio2] B^s^^^nr^iii&ibttM^^^o 

[0103] «*sm*J;«9^»-*#v^3eiic«ot>«>"C 
[0l0 4]4fc, K*m»^^MttfbttjHGt»^2:«>a 

[0 10 5] /t^ift^ft^ft^f^fn-^^ 

7;v=fy) Tv 2 5 0 om^IfttO. 
[0106] jft&ffliaftj&S 2 5 0 0 l C*«T*>S £ . * 

[oio7] Mi^ra^ o . i j$ra*t»Ttt. 
mmtmm<omm^m ^mm zitz><D tc+#T& < , m 

[0 10 8]-"J, 10«TOiMa^*f 
1 O^M*jB^Tf»«iffl-r-6^i:tta*«J3aSd^5Ba 
[0 10 9] 10^±MItS-^^<J: 



(7) ^HB¥8 -3 1 4 2 2 

12 

[oiio] **ias&ss«-rstr^^=i— 

^i/^^^*mmjsi^*^Mx^-^bT>r y^n 
[oiii] t o ^^^-^^*&*^/Ky^^^ 

[0112] tr^^a— 

20 ?vHr A- n - ;* « 0**tt*!iJl*ffl £ ' W ^ ^ — fc: L T . 

[01133 *»M«>«**mr4, 

^ -ivib^mmm^mmw^mm^m^ y^* 

30 [0 114] jEffiffi«Wi:bTW\ y^!>A^ 
^XMMfefbfeL iM (1) i^M (2) .O, (5t* 
XttO^X^ 1 0®H0$Cfif T£> 9. ^4»M (1) , M 
(2) l*a8^JRSr*UCo, Ni, Mn, Cr, T 
i, V, Fe, Zn, Al, In, Sn^>ft<it>- 
*V^r*L iM(l)HM(2),0 

* (^YiiO^Y^ i cDttH^ftffi^fcSK jS*m 

(1) , M (2) Hlf^I^lCo, Ni, Mn, 
Cr, Ti, V, Fe, Z n, Al, In, Sn(D/>/i 

40 (v 2 o 5 , v 6 Oi 3 , v 2 o 4 , VsOs, 

etc.) Mt^L iffc^Jft. -jSmMocSn 
(5t*XM:0^X£4, Ytt0^Y^l^|SISO»ilT 

[0 115] *^ME*«W»-isrt5*MW*t bT 

#*—K ^^/^-^^h. lv 1— Ar^l, 2 
50 — ^h^r->jt^X. 1. 2— ^xh^i/x^y, y — 



(8) 



4$ra¥8 -3 14 2 2 
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7tKP77^s Is 3™ i/t^y7>"s 4— y^Vl< — 
^on^hy;K ^otT^hyyK ^^^bP^^ 

>\>*A>ib*c*/Y^ 3 — jt'f'A' — 2 — K^s ^ 
[0 116] ffi#PK£ tttt, <t t>4**q<z> h<o&fiS 

HttffltSrtm, Mxfi, LiCld, Li 
BF<, LiPF 6) L i A s F 6 , L i B (C 5 H 5 ) , 
LiCl, LiBr, LiCF 3 SO„ LiCH 3 S0 3 

[0 117] 



14 



[0 118] 
[0 119] 

10 [^SS^iJl] ^^/w^^/ut-^^^^^^tt^t 0 ^^^ 
fc. 

[0 12 0] »#t^t B 7f3-^^* PF#««l 
3 Mm) 

#1U 2 9 0 Ot-e—WFBB^-ffcftiaSrlfcL-fco 
20 [0121] 



«1 







^«IBS(wl%) 


d(nm) 


Lc(nm) 


R(-) 


CTE(E-6/*C) 


&j£ft(7)BB(wt%) 


1 


B 


2 


0.3358 


52 


0.762 


2.96 


0.36 




B 


5 


0.3354 


68 


0.820 


2.77 


0.43 


3 


B 


10 


0.3351 


97 


0.815 


2.65 


2.19 


4 


B 


15 


0.3350 


>100 


0.804 


2.58 


3.92 


5 


B 


20 


03348 


>100 


0.756 


2.40 


9.66 


6 


B203 


5 


0.3361 


46 


0.715 


2.79 


0.25 


7 


B203 


10 


0.3357 


52 


0.754 


2.71 


0.30 


6 


B203 


20 


0.3348 


83 


0.788 


2.48 


2.50 


9 


B4C 


5 


0.3352 


>100 


0.796 


2.77 


0.60 


10 


B4C 


20 


0.3345 


>100 


0.813 


2.45 


10.66 


11 


H3B03 


5 


0.3359 


51 


0.705 


2.78 


0.30 


12 


H3B03 


20 


0.3347 


>100 


0.768 


2.46 


9.62 



[0 12 2] Z.<D£ 5fcLTWKLfcl*^:a — 

53mgfc«09ttlU «IOT«ItT10mg) , 
»tfc^N i * y i/alnjBEttS ^ i lc ± 9 ASt 

[0 12 3] ±B*ait«i©¥«-eoma«rttSrWiB"r 



^50 



[0 12 4] stf*— h fci^* 

Waiti?l : 1»&) K 
L i PF 6 £rlmo 1 / 1 <0#J^T^Ltfe^^V^ 

[0 12 5] *i*«W*^l»U"CW:, «tt*B*l<£> 

T\ *«*fc:5£«ifE (0. 5mA/ cm 2 ) Xft 

ftofc c 

[0 1 2 6] WStfBHfcfcO Vd*6> 1 . 0V 
[0 12 7] 



im2] 



15 



(9) 



m2 



ti¥8-3 14 2 2 



16 



TT^ J -/UNO. 






1 US 


1 00§S 


i 


3§@ 


1 


308 


295 


87 


100 


2 


342 


320 


91 


100 


3 


337 


311 


87 


99 


4 


308 


286 


64 


99 


5 


298 


263 


61 


99 


6 


336 


318 


88 


100 


7 


315 


292 


88 


99 


8 


335 


311 


87 


99 


9 


330 


308 


89 


99 


10 


278 


250 


79 


99 


11 


303 


286 


86 


100 


12 


331 


310 


89 


99 



[0128] mm&^v>%)M<oy f?AK-^v^ 

[0 12 9] &®^*%i^<. ^ftWlM^/W;: 

[0 13 0] 

[HJK09 2] 1^/Bv^^il^Ct: 0 s^a— * 30 



* i 3 // m) pmvc&mttm. 3 fc* 

»10^itt#lU 2500. 2700. 290 
0 , 3 0 0 0 ICC— P*WIMBflS&«&lfc Ufc c 
[0 13 1] #^>^cfc o ^^a-^^^^f 0 S^ 

3 Oil Y) -e«> So 

[0 13 2] 
[163] 



17 



(10) 
3*3 



8-31422 



18 



t>r*N . 




^flOB«(wt%) 


HTTOC) 


d(nm) 


Lc{nm) 




CTE(E-6/t;) 


&j£W<OB;B(w!%) 


13 


B 


8 


2500 


0.3358 


52 


0.693 


2.88 


1.88 


14 


B 


8 


2700 


0.3354 


68 


0.746 


2.77 


1 95 


15 


B 


8 


2900 


0.3352 


>100 


0.798 


2.69 


2 03 


16 


B 


8 


3000 


0.3350 


>100 


0.806 


2.61 


2.11 


17 


B203 


12 


2500 


0.3354 


44 


0674 


2.92 


0.60 


18 


B203 


12 


2700 


0.3351 


46 


0712 


2.81 


0.66 


19 


B203 


12 


2900 


0.3349 


53 


0 744 


2.70 


0.69 


20 


B203 


12 


3000 


0.3348 


83 


0.769 


2.68 


0.70 


21 


84C 


10 


2500 


0.3354 


>100 


0.701 


2.67 


2.66 


22 


84C 


10 


2700 


0.3350 


>100 


0.729 


2.75 


2.66 


23 


B4C 


10 


2900 


0.3345 


>100 


0.788 


2.69 


2.96 


24 


B4C 


10 


3000 


0.3345 


>100 


0.811 


2.66 


3.08 


25 


H3B03 


10 


2500 


0.3361 


42 


0.612 


2.94 


0.20 


26 


H3B03 


10 


2700 


0.3358 


49 


0.634 


2.81 


0,27 


27 


H3B03 


10 


2900 


0.3357 


52 


0.687 


2.72 


0.31 


28 


H3B03 


10 


3000 


0.3354 


97 


0.726 


2.68 


0.45 



[0 13 31 r<7)£ 5 ^UTf^LfctV^-^;^ 

^-h^m^mm awwt-ci : i»&) clicio * 



* ^1 mo l/l0>m&'V&M^1ti><Oi:m^1t£kmZ 

[0 13 5] 
[*4] 
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19 



(11) 



3U 



14 2 2 



20 









i mm 


1 0 01S 




3(35 


13 


305 


288 


87 


100 


14 


328 


310 


89 


100 


15 


339 


318 


86 


100 


16 


337 


315 


87 


100 


17 


304 


290 


91 


100 


18 


316 


298 


88 


99 


19 


332 


314 


88 


100 


20 


334 


309 


89 


100 


21 


309 


290 


88 


100 


22 


320 


302 


87 


99 


23 


343 


320 


90 


100 


24 


341 


322 


91 


100 


25 


303 


288 


87 


100 


26 


318 


301 


88 


99 


27 


333 


310 


88 


100 


26 


326 


300 


88 


100 



[0136] mmtt^tOtiimo V K-T^i*^ 

[0 13 7] Sfc. SHKMrfciiK. *SMt^^/H!i 
[0 13 8] 

>-^2 2 X 2 7 ^>mmwum^m^x^4 ^mrnrn 

A. B, C. Dki-So ) SrffrfcU 
t>fX;*|«2 0mm, *S2. 3mm) . -^<£>®?t&# 

[0 13 9] *«#ft*W^i:tt*5 

mm 0 OR^^-gJ 9 Wi"- £ «t 19 :ft«WS«rffr* U 

[0 14 0] -v5k iESWt, «»3^!>Aift«3/VU 
h^f)WULiCo0 2 »\ r«H^U7 



30 [0141] &.±(DjEmmm. Am , mm&m\ i 

y tf w v<0?F3»ffiSr^v^1BSSi3^ 
fcffcSU ^«ffi©*«TIR1BE&3. 0. ^EliJiPg 

[0142] if<o^^>mw&\^is^xh, 

40 [0 14 3] HPfe % ^O^&miM^/W^V^ # 

O%fcjfe9-t<0«fc 1 0 0%-?#i»Lfco 
[0144] *fc % «**m«>J»*>fc 0 ^4Mt»*t> 

[0 14 5] 
[^5] 



v. 



mm 



mm 



14 2 2 

22 









IE! 


i o oms 


line 


5 01 


A 


323 


298 


87 


99 


B 


298 


265 


85 


100 


C 


315 


288 


86 


100 


D 


328 


301 


86 


100 



21 



(12) 
3£5 



[0 14 6] 

[JfcttfBll ^^JlT^V^cO^IIICt 0 5/^^-^^ 
3©* (¥*Wtt*l 3 Mm) Srfe^l Ot^)ia^#l 
U 2 5 0 0. 2 7 0 0, 2 9 00. 3 0 0 0tt-^ 

[0 14 7] #e>*tfctr y ^=i-^^»5lcott»«Bt, 



[0 14 8] r^j:5iaTlMLfct 0 ^f^-^^ 

[0 14 9] 
[316] 



^6 





d{nm) 


Lc(nm) 


R<-> 




2500 


0 3412 


21 


0.593 


3.58 


2700 


03388 


28 


0.427 


3.36 


29 00 


0.3376 


31 


0-286 


3.20 


30 00 


0.3373 


37 


0.234 


309 



[0 15 0] £©J:5fcLTW«UfcJii*i 

[0151] ^iRll&^W^ffltoy K-^tJV^ 
-C. 0. 9V~0. 6 V(D&\,^m®.¥-tSMfr f 



[0 15 2] i©MtaSli5t^^^@«|i| 
[0 15 3] 



JUBfHUE 

<fc) 


jtt«SS(mAh/g) 




1 ms 


1 0 0@S 


1 Bl§ 


5(33 


2500 


215 


89 


38 


99 


2700 


238 


121 


47 


99 


2900 


251 


165 


59 


100 


3000 


262 


170 


62 


100 



[0 15 4] 



★ 50 



[0155] *fc. *^©y^^A-?fc«?&ffl^itiA 
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23 24 



(72) 9mm rpj# 



<i9)B#B#tsfjf (jp) 02) ^ ^ 4# 1^ ^ # (A) (nmmam&mm^ 

#^¥9 - 306495 

(43)&HH ¥fig9^(1997)HM28H 



(51)IntCL 6 






F I 






HO 1M 


4/58 




HO 1M 


4/58 






4/02 






4/02 


D 




10/40 




10/40 


z 












FD C£ 5 H) 


(21)tHH#*f 




»H¥8- 148460 


(7i)aiaA 


000001889 




(22)ffiffiB 




*PJ5£8*F(1996) 5^168 




*.mj(&?am&wi*m 2 ts 5 s 5 ^ 








(72)Sfi9I# 


/MS ft* 












*Rtff^artnaiR#»2TS5#5^ H 




































2T@5#5*f = 




















a2mmm 
















2T@5#5*f H 




















(74)ft8!A 



















(54) mw<D&m ^mmm^^m^mM.mmf^n^m^^9Mm^mm 



(57) [K»] 

fc, ctt^ipiottfe^o^:** (Lc) *si5 0A£JUL 

-CS>«9. J.O*&^ffi (0 0 2) StDBrai® (dw) 3ftS 

3. 3 8 A^T^*>^»KiTOSr^tyW#^ t 




(a> arm 



1 

[#fFft}*o$SH] 

im^mi] ^mmm^<Do. oi-o. i%&*trm 

TOXZZ (Lc) #15 0AH±t*9, _E.o*&^P® 
(0 0 2) ffiOffiHPjf (d«») 3*3. 3 8A«TT*fc 

[0 00 1] 
[0 0 0 2] 

[0 0 0 3] U*>bft*Sfo. ^feMttattftttSfr^T 
^bJNfASfr&Vvzr? (CiLi) n *ffi«*SfcO 

[0 0 0 4] Lfctfot, #3MHtt, «*W3»«r*At- 

[0 0 0 5] 438, KTfc»34-r**»WK:*»tS»i< 

Journal of Power Sources 5 5i (1 9 9 5 *?9tff) 
1 2 7-1 3 0MS:O t #5B 5 P7-2 3 5 3 0 5#4fc«fc: 

j»*«rBk»i-s ^ < «ttsm**r»<o«ffl &iiig-r s *> <o 



(2) #HB¥9-3 0 6 4 9 5 

2 

[0 0 0 6] 

«) Jd*5V^Ttt. 0 1-0. l%36SaM 

(Lc) *15 0AK±-Cfc9, J_o*& 
10 (0 0 2) B^ffiraPS (d M2 ) #3. 3 8 A^T 

4: UTfflV^ctco-efeSo 
[0 0 0 7] *»88^Wsa«4«*«»r4. 00*. tt. 

A«««r/Bvvr s ^!>iB-f^*^AW/Xttai*>f^^Sr 
ftALT, mmm* (C) ©Br******!!^ (B) 
Rtf/XttWI? (N) -et»t6^i:KJ:!i#bti 

So 

20 [0 0 0 8] fWi^do^MLc^ *jvP 
ttl5 0A£Jl±, 3. 3 8 AKT^«fW*ixS<Ott, d 

tt£*>mk£ti1t&m&*<D}km *so. 0 1-0. 

30 v R«»flJ:ftffi!&s» feHft T*fc So 

[0 0 0 9] #«9m**y ^-!?ArHJc«ffi<Z>^Si: u 
Tffiffl-j-5«*0*7k«||WO»StfcbTtt, LiPF 
6 ^ LiBF*. LiCIO*, LiCF 3 SOj, L 
i AsF 6 , L i N (CF 3 S0 2 ) 2&t£L i SO* 
(CF,) bCFj^JJi, *fc**tt»»o*fflE 

>\ 2, 4— ^^W^VaJ<9^ 3-^9^—1, 3 

1, fh?tKn79V, 2 - 

yf^rh7t Kp77^ 1, 3-^;*-^y^>\ ft 

[0 0 10] ^fc. ^MWttSry^^A-Rmft^ft 
50 «4: bTffiffl-rS»^©^*ffi«Wi: ttli, L i Co 



3 

O*. LiNiOj, LiMn0 2 s LiMn 2 C>4s 

L i VOiXt^L i NbOi*Sffil*SttSd^ Wc^fr 

[0011] *»K««coa«««©«*«tty 
-*«»(oft«-c*>s*, *«Mm«B:ja:<**«ii« 

ft So 

[0 0 1 3] 

[00143 &m 1 ) 

OESofEW uf^Ai^ maty 7* j* auc 

O.) ) k^y^/HItt* (N i C 

0 3 ) ) At*/Xtt3'^h«» W^^F (Co 
C0 3 ) ) kSrx W5£*>#J^-eii-&U 8 5 0° C"C2 
0»Mft*tT, LiNiOj, LiCo0 2 MLi 
Co«Ni ts O,Sr#feo 2fcv^ £*t 

5 fi m«>jE«fS*«»*Sr#fco 
[00153 #cwe s #^«HS*K3|»*9 ofi*«i:. 
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